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Nowjvu  can  work  all  oftbvHF 
bands  AND  bam  mcess  io  one  of  the 
most  exciting  amateur  bands  -  6  Ml 
The  iC-  736  is  an  all  band,  all  mode 
iransceh^T  witb  a  general  coverage 
receiver  Only  an  antenna,  cuaxial 
cable  and  AC  outlet  are  necessary  lo 
get  up-and-mnning  with  this  rig. 
Cutting  edgejeatares  and  "ptng  n 
play "  operation  nutke  tbe  IC-  736  a 
"complete  station  in  a  box!" 

The  lC-736's  compact  and  clocrly 
designed  AutoRiatk  Antenna  Tuner 
has  preset  memories  for  each  M)  kHz 
step,  thereby  providing  ven'  high 
speed  tuning.  TUnes  all  ham  bands 
plus  (>  M! 

Equipped  with  2  Anfeiuia  Connectwi, 
the  IC-7  j6  includes  an  Automatic 
Aitenna  Sehftor*  In  each  band,  the 
band  memory'  memorizes  tht*  ^leaed 
antenna  so  you  don't  need  to  change 
an  aniemta  manuallv  each  time  vou 
change  the  operating  band 

The  IC-736  emplw?  power  WOS- 
FET's  in  the  driver  and  final  amplifier 
stages.  proYiding  a  clean.  l(K)  W  a( 
outpyi  power  over  ait  of  the  ham 
bantk  as  well  as  the  50  Mlii  band, 

\n  Aluminum  Die-Ciisl  Frame  and  2 
loxgt  Cooling  Fdhs  htfip  stabiiue  die 
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IC-73fc's  PA  circuit  to  obtain  100%  full 
duty  cycle  operaiidn.  Perfonnance  you 
can  count  on  under  the  most 
demanding  oi  conditions. 

CW  fans  will  love  the  IC-736.  The  full 
Sraok-ln  Function  (QSK)  allows  you 
to  receive  signals  hetwetn  transmitti^d 
keying  pulses  (semi  break- in  is  -M) 
available).  Sepnrotely  Dusfgned  CW 
K#y  Jacks  allow  you  to  connect  hath  a 
fTjemory  ki7er  unii  a  patldle  -  great 
for  contest  operation! 

Tbe  Double  Band  S tucking  Register 
memoris^es  2  freiiuencies  along  with 
modes  In  each  hand  so  it  can  he  used 
like  2  VFO's  in  one  band 

\!p  to  10  Rertronlc  "Memo  ^oJs* 

are  available.  This  is  csehl  i;tlly  tisefitl 
(luring  contestHor  whde  UX  hiiming. 
When  catching  a  staiion  \ou  would 
Like  to  temporarily  siore,  simply  push 
the  memo  [jad  write  button.  The 
frequcuc)^  and  mode  h  automatically 
stored  in  a  memo  pad  !>«  you  can 
continue  hand  searcliing. 

For  interference  rejection,  the 
fC-73^1  ha5  Puiibirnd  Tuning  and  a 
Nifch  Filter.  Durin|^  crowded  band 
conditions,  these  two  functions  on  be 
used  in  combmatwn.  providing  an 
extremely  effective  meihi>d  d  reducing 
mo^  t)pc^  of  intedeience. 


3rd  \m  Giaracteristifs 

The  RIT  and  ATX  fimaions  indcpen- 
dendy  change  the  receive  or  tnuLsmii 
frequencies,  respectively  (jreat  for 
split  frequency  operaii(jn  or  lor 
compcnsatinjt^  for  ttit^  frequency 
drift  of  another  station, 

The  lC-736;s  offset  frequency  for 
Quick  Spilt  Function  can  be  |ire^ 
programmed,  A  Split  lock  function 
prevents  you  from  mistakenly 
changing  the  receive  frtquenq  while 
changing  die  transmit  frequency 

A  newly  designed  DDS  (Direct  Digital 
Synthesiser)  provides  frc<iuenc) 
resolution  to  an  exacting  11  ln^.  Rotale 
the  main  dial  and  experience  the 
comfortable  analog  feeling  of  Pine 
tuning.  One  complete  dial  rotation  is 
equal  to  200  Hz. 

Call  (206)  450-6088  for 
FREE  Literofure! 
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FASr  and  CONVENIENT,  RELIABLE  and  COMPmm^e  the 
STARTEK  ATH™  ^t\es,  Auio  Trigger  &  Hold  Frequency  Counlen 

5E  tom^mnown  frequen^sHorale  RF  sources,  _ 
jpment  tor  operation  and  trequencv  calibration.  Use  wtttiK 
^Menna  analyzers  (or  antenna  tuning,  monitor  the  output  frequentiV 
of  transmitters,  signal  generators  and  more.  ' 
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AJH-10 

CALL 


ATM-15 

CALL 

regS235 


ATH  30      ATH  50 

CALL     CALL 


FREQUENCY  RANGB 


t  MHZ 
1200  MHZ 


1MHZ- 
1500  MHZ 


1  MHZ- 

2S0O  MHZ 


5H7 

2800  MHZ 


AUTO  TBiGOBRA  HOLD 


YES 


YES 


ves 


YES 


Sft3AM£  6AR  GRAPH 


NO 


YES 


VES 


YES 


LOWaATTERYtNO. 


NO 


VES 


YES 


YES 


ONE^HOT  &  HESET 

Hl-Z  LOW  RANGE 


NO 


OPTIONAL 


YES 


YES 


All  iiistriiments  are  Irui 
Puclret  Size:  4'  High  x  3 
WiilexrDeep. 

<14  cubic  ifr.  and  are 

Shipped  with  factory 

installed  Hi- Cad  balteries 

and  AG  charger/a  da  pier. 

Anlentias  arrd  various 
accessories  are  opUonal. 


ACCESSORIES 

^C-90  Soft  Cas€  for  Al!  Moctels „^ ...512 

#TA-90  Tetescope  BNC  Antenna 12 

#TA-90-L  Telescope  Elbow  BNC  Antenna 16 

#RD-150  150  MHZ  Rubber  Duck  Antenna 1€ 

*RD-2750  27  &  50  MHZ  Rubber  Duck  Amenna ...1 9 

^'RD-*50  450  MHZ  Rubber  Duck  Antenna ...16 

#RD-600  Ceftu^tar  phone  band  RD  Antenna  ........16 

*P-110  200  MHZ  1X-10X  Probe ._.. 

#LP-22  Low  Pass.  Audio  Probe 

#DC-10  Direct,  50  OHM  Probe.,, „..,^,,. „„,.,, 20 

#DC-5  BNC  Cable  to  Clip  Leads v^v-- 12 

#M'207-IC  iniedace  Cable  M FJ  Ant.  Analyzei^ . . . .  1  o 

f  APA'9  9VDC  Auto  Power  Ada(rter..._„ ^  € 


NO 


NO 


NO 


YES 


OPTIOM  ffHST^IS  is  a  high  accuracy,  high  stabtlity,  time  base  upgrade  that  can  be  ofdersci 
with  any  ^  7H  ™  sefies  model    {±0.2PPM  TCXO) $125  call 

BAND  PASS  FILTIRS  eCTENO  REAOABIUW  DISTANCE    Call  For  Price 

#LP60        DC -60  MHZ  #BP-1S0      130 -SCO  MHZ 

#HP*400     -iOO  -  1500  MHZ  #HP'800     800    20OT  MHZ 
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398  m  38th  St.,  Ft.  Lauderdale,  FL  33333. 
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IJ^Direct  or  your  Dealer  For  Special 

CTOHYj3IBEPTJIBPg«iJlME 

on  305-561-2 


brj  ^Wii 


Terms:  Shippinti/lrandlioy  nharyes  U.S.  &  Cicada  5^ 
($5  min.,  $10  niax)  Othors  add  15%.  FL  res  I  d  on  ts  add 
""'  la^.  COO  fi3fi  $5.  VISA,  MC.  aiaEDtfflf  aeceptfttl. 


'tHI'^I^Tilii-f'lll'ThHini'^tfiW'ljr 
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NOW  THE  EXCITEMENT  REALLY  BEGINS! 


1  nter  a  completely  new  dimension  in  HF 
enjoyment  with  the  hottest  transceiver  today: 

i  Alinco's  DX-70  n  This  incredibly  compact  100 
watt  delight  is  priced  comparable  to  its  size,  yet  loaded 
with  today's  most  wanted  features,  including  all-mode 
6  meter  operation.  It  is  the  perfect  new  rig  for 
newcomers,  pros  and  everyone  demanding  top  value 
in  a  go-  anywhere^  do-it-all  transceiver.  Alinco's 
DX-70T  is  ready  to  go  where  you  go— do  what  you  do^ 
and  proudly  tell  the  world  about  it!  Now  this  is 
hamming! 

Features  Galore! 


The  DX-70i  operates  160  through  6  meters.  Includes 
general  coverage  reception,  dual  VFOs,  100  tunable 
memories,  and  38  CTCSS  tones  for  6  and  10  meter  FMing, 
It  also  has  IF  shift,  wide  and  narrow  CW  filters,  selectable 
semi  and  full  CW  break-in,RF  preamp,  attenuator  and 
high  performance  noise  blanker — all  built  in!  Alinco's 
DX-70T  puts  you  on  top  of  all  the  action! 

A  Mobile  Treat! 


The  DX-70T  fits  in  the  smallest  space,  and  its  removable 
front  panel  can  be  mounted  right  on  your  auto's  dash  or 
console  for  a  custom  installation.  It  has  a  large  tuning 
knob  plus  a  separate  multi-function  sub  tuning  knob  with 
lOOKHz  steps  for  quick  and  easy  frequency  shifts. 

Eniov  With  Confidence! 


The  easy-to-operate  DX-70T  is  an  outstanding  performer, 
exceptionally  reliable  and  backed  with  a  full  one  year 
warranty.  Your  total  enjoyment  is  guaranteed! 
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^  Frequency  Range 
l6t>^m8tefs(TK) 

150KHz-30MHz,50'54MHz(Rx) 
^i  Power  Output 

L8-30Mm  SSB.  CW,  Ril:  100  watts 

(1 0  waits  low,  40watts  AM} 

50-54  MHz:  SSB.  CW 

FM:10vratts{4watteAM) 
i?:DualVFOs 

^  100  tma^  manofyc^^ameb 
^  Semi  3nd  U  CW  brealt-in 
?f;  Wide  and  narrw/SOOHz  CWfiftera  included 
:H  Separate  RIT  and  TXIT  controis  [±im^ 
5|<  Auto  SSB  mode  select  W/ovemde 
;|;  38  CTCSS  tones  for  d€Juxe  FMing 
^  Noise  Blanker 

^  Selecta^e  RF  prean^  and  ^lenuator 
^  Subcfal  for  Dands,  mefnones.  tming 
i^  Woitd^s  smallest  1 0Ow  HF  xcvt:  £.25  x  7  x  9  inches(H.W.D.} 
5i=  Weight  6.2  lbs, 
'!:  DC  cabie.  mic  included 
'i^  Qptjonaf  5  ft  remote  cabie 
:i^  Optionai  mobile  momi  brachst 
^  Opiloadf  mantal  antenna  fmer 

The  6eviD€  has  not  been  apirwsd  by^  tfK  FBd@ril  CaTi^ 
Cof^missiaft.  This  ftevlce  i£  ndl.  and  may  not  bg,  difered  licx  sale  or  i^Si^ 
or  sold  or  l6ais«d  M  Ihe  appravaj  of  the  FCC  has  been  oMmi 
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These  guys  ar^  prepamg  to  launch  ?m  ATV  rocket  that  wiff  even- 
tuatiy  land  amidst  a  t^erd  of  cows^  See  page  34  for  the  detafls. 
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EVER  SAY  DIE 


Wayne  Green  W2NSD/1 


DXpedition^  Anyone? 

Well,  perhaps  that's  an  exaggera- 
tion. What  I  have  in  m?nd  is  a  25-day 
whrrlwtfKJ  visrt  to  several  Pacrlic  islands 
for  some  hamfning  and  scuba  diving 
Any  diverB  svilti  Th^5  November  to  spam 
for  a  trip? 

The  plans  are  to  fly  to  Majuro  first, 
spend  a  couple  days  hamming  and  div- 
ing, Ihen  Qr\  to  Pohnpet  for  four  days  of 
same.  Then  to  Twk  for  four  mofe  days, 
Yap  for  three  days,  and  Palau  for  three 
days.  Well,  t  said  it  was  a  whirlwind  tiip. 
But  that  should  be  enough  to  get  in  16 
days  of  diving  arid  hamming  and  nine 
days  travelmg. 

Some  time  ago.  egged  on  tiy  t=lobbie 
5Z4ERR,  I  planned  an  African  hunting 
safan,  followed  by  a  irip  on  around  the 
world  (which  didn't  cost  much  more 
than  Just  flying  back),  I  managed  to  talk 
two  other  hams  Into  going  along.  We  ail 
had  a  ball!  I'm  editing  the  report  I  wrote 
on  thai  trip,  and  I've  got  a  ton  of  photos 
to  go  with  it-  That  II  make  a  book  all  by 
flself.  I  ran  ir^io  Jim  Gotten  recenty  arxJ 
he  said  U\at  thai  was  the  trip  oi  his  lile- 
lime. 

Yes,  we  shot  game  in  Kenya.  We 
had  a  great  visit  to  Uganda.  And 
Afghanistan,  Iran,  Iraq,  arid  so  on.  1  got 
ofi  the  air  everywliere  I  could  .  .  .  lice 
Lebanon.  Kenya,  Iran.  Nepal.  Syria,  In- 
dia«  Singapore.  Tahiti,  and  so  on.  Tl>is 
#me  I'll  be  vjstting  sh  Pacific  countries 
and  I'd  love  to  have  the  company  of  a 
couple  of  ham-divers.  YouVe  got  to  be 
good  divers.  This  sloff  isn't  for  slssres. 
My  Wife  Shenv  will  be  with  us,  but  she 
doesn  I  dive. 

If  you  know  or  run  across  any  hams 
who  are  active  on  these  islands,  please 
let  me  know  so  we  might  be  able  to  use 
their  stations  inslead  of  our  having  to 
lug  a  ham  rig  all  over  the  Pacific,  t'll 
have  enough  lo  carry  with  atl  my  diving 
equipment  and  my  ur>derwaler  video 
camera.  Well  tJe  stopping  m  Hor>o?ulu 
and  Guam  overnight,  if  there  are  any 
ham  clubs  who'd  Elke  to  get  together 
with  me  (or  us), 

So,  anyone  with  a  few  weeks  avaH- 
able  who'd  like  to  bask  on  some  Pacillc 
isEsrKJs  with  me?  If  you've  read  any  of 
my  travel  leports  you  know  iriat  Sherry 
and  1  travel  cheap. 

Slop  That  Noisel 

Yes,  it*s  opportunity  knocking  again. 
The  ffcOfse  is  getting  on  our  nerves  as 


we  get  pushed  and  shoved,  our  heefs 
gouging  long  I  racks,  further  into  the 
vaunted  informatbn  age. 

Here  we  are,  looked  upon  by  what 
lew  of  the  public  have  even  heard  of 
amateur  radio,  as  communications  artd 
electronics  experts.  If  they  only  knew! 
Wefl.  Tm  not  going  to  tell  them  that  one 
of  our  main  preoccupations  these  days 
is  «n  tfying  to  return  to  the  womb.  Our 
Newington-based  leadership,  heads 
fimrily  planted  in  it>e  sand,  are  frantically 
hanging  on  to  the  code  as  a  way  to 
keep  new  hams  out  of  their  preserves, 
Ham  radio  siaried  with  spark  transmit- 
ters, and  they  used  the  Continentat 
Code  to  communrcate,  since  voice 
couktn't  be  modu  fated  on  a  spark  trans- 
miller.  *  Spark  Forever "  was  the  old- 
timer's  cry  of  Ihe  T920s.  That  cry  hasn't 
changed  much.  Now  it's  "CW  ForeverT" 

Let's  be  practical  about  this.  If  you 
were  a  teenager  today  you  would  be 
reading  about  the  Internet,  seeing  ads 
everywhere  lor  CompuServe,  and  t>e 
gelling  free  disks  ar>cl  a  lew  fiee  hours 
of  connect  time  lo  gel  on  America  On- 
line and  Prodigy.  With  a  modem  you'd 
soon  find  yourself  chatting  with  people 
almcst  anywhere  in  the  wortd,  and  all  in 
reat  time.  No  QRM.  m  tousy  band  con- 
ditions. No  towef,  beam  and  kiio^li  rig 

Ham  radk)?  Isn1  thai  something  like 
CB^  When  is  Ihe  last  time  you  saw  an 
article  In  a  major  magazine  about  ama- 
teur radio?  Oh,  we  make  the  newspa- 
pers here  arrf  I  he  re.  now  and  then  But 
that  doesn  t  compete  wiih  the  Nintendo 
and  Sega  ads.  It  doesnl  mean  much 
compafed  to  the  online  services  stories 
we  see  every  week  in  almost  every 
news  magazine. 

Yes.  I'm  critical  of  our  oniy  national 
organizalion  relustng  to  spend  some  of 
the  millions  of  dollars  they've  SQuirreled 
away  for  a  rainy  day  while  completely 
»gnorir>g  the  storm  douds  gathering.  We 
need  a  well-planned  national  prom ot ran 
of  amateur  radio,  with  arlicles  by  well- 
known  hams  in  the  major  mass  maga- 
zines, on  the  radEO,  and  on  television. 
We  need  to  organize  naiipnaj  amateur 
radio  events. 

Vm  not  talking  about  spending  a  7il- 
Bon  dollars  either  Public  relations  (PR) 
is  the  cheapest  form  of  advertising 
there  is.  Tve  a  $50  video  t  made  show- 
ing how  any  company  can  generate  an 
extra  million  dollar  in  sales  lor  peanuis. 


Just  Willi  the  intelligent  use  of  PR. 

We  have  a  ton  of  things  to  tell  Ihe 
public,  it's  just  ttiat  we  tiave  no  organi- 
zation that's  doing  anything  about  It 
That  nine-year-old  Extra  Class  girl 
should  have  at  least  been  on  the  Today 
Show.  Ham  DXpeditlons  would  mai<e 
fascinating  articles  for  [ravel  magazines 
as  well  as  the  general  media.  If  we  had 
one  retired  professional  PR  ham  we 
could  turn  kX)se,  thafs  all  it  woukj  lake. 

I  hired  an  escperlenced  PR  chap  a 
few  years  ago  and  he  had  no  problem 
in  getting  me  on  the  radio  and  TV  with 
one  Interview  after  the  other  He  had 
me  speaking  lo  Lion's  Clubs,  Kiwanis^ 
Rotary  Clubs,  Chambers  of  Commerce, 
and  lecturing  al  Yafe.  Boston  University, 
arxl  a  bunch  of  otfier  colleges.  A  good 
PR  person  can  call  up  Ihe  networks  and 
get  through  to  the  right  people. 

Well  start  attracting  new  hams  if  we 
mount  a  national  promotion  for  amateur 
radio.  Without  it  we're  gotng  to  keep  on 
being  virtuafiy  unknown.  If  you  don't 
agree  with  me  tftat  we  should  aim  for  at 
least  five  million  hams.  I'd  like  lo  know 
why.  As  I've  pointed  out,  we  are  at  pre- 
sent using  less  tinan  0J3%  of  our  ham 
bands  on  any  kind  of  a  regular  basis. 
Do  you  think  for  a  minute  that  the  FCC 
isn't  well  aware  tfiat  we  are  a  bunch  of 
dDddenng  old  white  men  with  the  pri- 
vate use  of  bullions  ol  dollars  in  spec- 
trum? 

So  what  do  we  do?  We  keep  poking 
the  Commissioners  in  the  eye  with  a 
pointed  Slick,  wringing  our  hands  over 
Baxter  and  his  stupid  ego  trip,  over  re- 
F>eater  wars,  bad  language  on  14.313, 
arid  olher  idiocies.  And  in  case  the 
Commissioners  don  I  gel  the  message, 
we  also  complain  to  our  Senators  and 
Congressmen,  knowing  they  haven't  a 
dye  as  to  what  amateur  radio  is.  and 
will  merely  forward  Ihe  complaints 
along  to  the  FCC,  adding  to  tt>eir  frys- 
iraiiort  with  us. 

I  am  old  enough  so  I  can  remember 
when  the  public  knew  what  amateur  ra- 
dio was  and  there  was  prestige  in  being 
a  ham  operator.  Yes,  I  have  a  long 
memory.  Now  I'm  afraid  that  I  may  out- 
five  amateur  radio.  Wilt  we  even  have  a 
hobl^y  in  10  years?  Td  put  the  odds  at 
around  20%  right  now. 

t  hate  to  keep  saying  the  same  thing 
over  and  over,  but  our  country  needs 
amateur  radio  desperately.  We  need  lo 
get  our  kids  lired  up  when  they  are 


arouiKl  10  years  oki  and  thus  encour- 
age them  to  learn  about  electronics  arKJ 
communications  because  it's  fun.  In 
that  way  we'll  have  the  high-tech  career 
workers  our  country  is  going  to  need  to 
compete  in  the  21st  century- 
it  you  are  an  ARRL  member  1  wish 
youd  demand  Itiat  they  set  up  a  PR  of- 
5ce  and  get  a  national  campaign  start- 
ed Tell  em  I  hat  if  they  don't  you'll  let 
your  membership  drop.  Their  magazine 
is  good,  bul  you  can  buy  it  on  news- 
stands without  being  a  member.  And  if 
yQU  aren't  a  member,  tell  'em  you  might 
consider  membership  if  they  were  doir>g 
the  job  you  expect  of  ifiem. 

They  should  be  getting  Jean  Shep- 
herd (K20RS}  to  write  humorous  ham 
stories  for  Playboy.  He  won  their  inumor 
award  several  years  running  with  his 
stones,  but  they  wefen  i  about  ham  ra- 
dio. And  bQm  about  gelling  ArxJy  Grif- 
lilti,  Barry  Goidwater.  and  so  on  lo  help 
promote  us?  Or  should  we  gel  Kevin 
Miinick  to  wnte?  He'll  probabfy  be  m 
prison  for  a  few  years  and  have  plenty 
of  time. 

Oh  yes,  I  started  lo  write  aboul  op- 
portunities and  gat  off,  as  usual,  on  a 
tangent 

The  so-catled  fnformation  highway  is 
more  like  an  information  garbage  dump. 
Sure,  there's  torts  of  greal  information 
there  to  be  found.  The  problem  is  find- 
ing it.  And  where  there's  a  problem, 
ffiere's  an  opportunity.  You  might  start 
out  by  doir^g  some  articles  for  73  on 
where  and  how  lo  access  ham  radio 
groups  on  the  Internet  With  some  orga- 
nization we  might  end  up  with  73  differ- 
ent groups,  one  for  each  of  the  sepa- 
rate aspeas  of  the  hobby.  For  instance, 
the  80m  DX  crowd  could  use  a  QRM- 
free  resource  lo  get  and  give  informa- 
tion about  80m  DXing.  WouFdnl  il  be 
nice  to  have  a  source  for  the  calls  and 
frequencies  for  hams  around  the  world 
sending  high-definition  color  pictures  by 
slow- scan? 

Hams  could  use  the  Internel  to  set 
up  schedules  for  DXing.  RTTY  con- 
tacts, and  so  on. 

There  is  going  to  be  a  long  battle  for 
on-ramps  lo  ihe  information  highway. 
As  users,  we  don't  care  if  we  use  the 
telephofte  wires,  caJile,  a  k^caf  repeater. 
Of  a  satellite  dish.  We  do  want  to  know 
what  the  pros  and  cons  are  of  each 
system,  and  how  we  can  best  adapt  to 
them,  f'm  expecting  some  arlicles. 

Newcomers  to  the  Internet  are  buy- 
ing books  by  Ihe  ton  to  help  them  cope 
with  this  huge  informaijon  garbage 
dump.  Ttiey're  looking  lor  someone 
who  knows  his  way  through  the  forest 
lo  help  guide  ihem.  Ttiat's  an  opportu- 
nity. 

Wifl  1  be  able  to  say  in  10  years  tinat  I 
knew  the  top  people  involved,  as  I  can 
say  of  computers?  That's  ail  up  to  you. 
If  you  prefer  watching  Murphy  Brown 
and  ball  ^mes  on  TV  to  making  things 
happen,  youli  riever  be  a  Bin  Gales  of 
a  Steve  Jobs.  ITs  your  choice.  Take 
your  ear  plugs  out  and  see  what  oppor- 
lunlty  has  to  offer  when  you  open  the 
door. 

Continued  on  page  74 
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Clayton  Schmitt  N7DK2/HP3, 
David,  Chiriqui,  Panama  Wayne,  al- 
though you're  not  aware  of  rt,  our  as- 
sociatk>n  predates  the  time  wtien  73 
Magazine  sold  for  37  cents.  Tve  fol- 
kmed  your  edriorials  arKf  C3|>ilulated 
to  most  of  your  prodding  over  the 
years.  At  your  insistence  Tve  gore 
RTTY,  SSB.  FM,  QRP,  repeaters  and 
much  more.  Also.  I  have  enjoyed 
byilding  a  stzabfe  number  ol  your  con- 
staiction  projects 

I  started  out  almost  50  years  ago 
as  WOKTX  and  over  the  years  have 
been  KL7GDQ,  WB7ETO,  and  now 
N7DKZ.  I  am  i^tired  and  Ifve  In  Davids 
Chirrqui,  Panama. 

I  would  like  to  present  you  with  an 
idea  (Of  73.  Over  the  years  you've  had 
myriad  excellent  artides  in  73.  Due  to 
a  number  of  moves  during  my  profes- 
sional career.  I  have  had  to  give  away 
my  f^brary  of  73  magazines  several 
times,  always  shedding  tears  the  ap- 
proximate size  of  eiepham  fecal  mat- 
ter. I  know  tiiat  the  entire  life  span  of 
73  is  avaNable  on  microfilm.  This  is  an 
excellenl  media,  but  il  does  present 
problems  Copying  an  ariicte  or  a 
schemafk;  is  not  the  easiest  thing  to 
do.  This  leaves  you  with  the  option  of 
drawing  ffee-har>d,  wtth  all  the  accom- 
panying errors,  or  doing  without.  Plus, 
the  microti im  reader  Is  a  pair. 

I  assume  thai  you  have  retained 
the  pubtication  rights  for  the  entire  [ite 
of  73  Since  you  are  already  in  the 
CD-ROM  publicallon  business,  why 
not  put  73  on  CD-ROMs?  Possibly 
you  have  sufficient  articles  on  such 
topics  as  antennas  to  marKet  an  entire 
Ci>ROM  on  the  subject.  Or.  combin- 
ing antennas  with  QRP  and  other  sub- 
jects would  be  sufficient  to  fill  a 
diskette  As  a  last  option,  republish 
the  enlire  life  span  of  73  on  CD- 
ROMs,  t  a^ume  your  supply  of  edito- 
rials would  be  sufficient  lo  fill  several 
C[>-ROMs. 

Another  suggestion,  If  I  may:  Why 
not  code  new  listings  in  UncEe 
Wayne's  Bookshelf  with  an  asterisk  or 
something?  This  would  make  it  conve- 
nient to  keep  up  on  new  pubhcatiorts 
that  you  have  for  sale.  I  would  still 
have  10  read  your  entire  listing  on, 
say,  antennas  if  I  wanted  to  buy  an 
antenna  reference  book, 

A  last  suggestion,  then  I  will  sign 
off:  Reorient  your  editorials  to  ham  re- 
lated subjects.  When  I  buy  a  ham 
magazine  I  couldn't  care  less  about 
UFOs,  ESP.  NDE,  cotd  fusion,  or  reg- 
ular reruns  of  your  trials  and  Iribula- 
lions  in  the  music  publishing  busi- 
ness. 1  want  io  be  fully  informed  on 
the  latest  state  of  the  art  in  ham  radio. 
The  other  subjects  generally  turn  me 
off- 

With  that  rn  go  back  to  helping 
mefnbers  of  Ihe  loc^l  ham  radio  club 
construct  2  meter  antennas  based  on 
ttie  "Copper  Dual -Band  Super  J- Pole 
Antenna^  described  in  KAONAN's  artj- 


From  the  Ham  Shack 

de  in  the  April  1993  issue.  Since  \  pay 
full  price  for  my  73  subscription.  Tm 
fully  eniilCed  lo  my  opinion.  I  think  73 
is  a  great  magazine;  however,  your 
editorials  burn  up  a  lot  of  valuable 
space.  Thanks  for  fieartng  me  out, 

Clayton^Go  suck  eggs  ...  WaynB 

Paul  Chapio  KK5EF,  Stephenville 
TX  Wayne.  Bravo  on  your  "Mever  Say 
Die'  column!  My  wife  and  I  just  re- 
turned from  a  trip  \o  Malaysia  and  Sin- 
gapore on  a  shoestring  budget  and 
had  a  ban.  l  highly  recommend  ihe 
mountainous  areas  of  Malaysia,  such 
as  Cameron  Highlands  and  Frazier'S 
Hill. 

I  heartily  agree  with  your  challenge 
to  people  to  explore  and  "get  off  their 
duffs."*  My  wife  takes  care  of  six  ne- 
glected and  abused  boys  as  our  ''job.'' 
With  our  small  salary  (alt>eit  other  im- 
measurable rewards),  we  surely  have 
more  tun  than  people  earning  multi- 
ples of  our  combined  salaries.  I  am 
currently  starting  a  radio  dub  for  our 
boys  (if  I  may  put  in  a  plug— we  need 
equipment),  I  feet  that  you  and  I  are 
kindred  spints  as  I  also  have  an  en- 
trepreneuriaJ  bent  (1  produced  corpo* 
rate  videos  for  Fortune  500  compa* 
nies  in  my  previous  life,  before  I 
''cashed  out")  and  an  appreciation  of 
the  arts,  especially  music.  (I  earned  a 
B  A.  in  music  while  pursuing  another 
degree  because  J  was  so  fascinated 
by  music— dual  degrees!) 

Anyway,  my  reason  for  writing  is  to 
express  my  opinions  on  the  topic  of 
t>aring  QSOs.  II  seems  a  parallel  e?t- 
ists  in  the  arts,  While  pursuing  my 
Master  of  Fin©  Arts  degree,  I  had  a 
professor  named  Charles  Weri^erig  at 
RIT  in  Rochester,  New  York,  who  had 
an  exercise  for  graduate  Students  who 
t>ecame  too  entangled  in  the  technok>' 
gy.  He  would  make  I  hem  set  down 
their  NikonSt  Sinar  view  cameras,  digi- 
tai  light  meters,  and  Zone  System, 
and  use  a  cheap  pfastic,  non-focus- 
able,  non-adiuslable  camera  called  a 
Diana,  The  assignment:  "Go  out  and 
shooi  what  IS  impofiant  to  your 

You  see,  we  all  stand  the  ctiance  of 
becommg  technicians,  even  in  the 
arts.  Amateur  radio  trains  lechnidans. 
no!  effective  or  crealive  communica- 
tors. It's  as  though  we've  taught  peo- 
pfe  to  operate,  troubles  hoot,  and  even 
build  their  own  printing  presses,  but 
they  have  nothing  to  say  in  print!  My 
personal  viewpoint  is  that  ihe  dilemma 
is  beyond  the  scope  of  amateur  ra- 
dio—it's a  people  issue.  People  wish- 
ing to  become  more  effective  txjmmu- 
nicators  can  read  more,  go  to  journal- 
ism schooL  take  creative  writing 
courses,  or  practice  art.  But  as  long 
as  the  Arrmteur  Radio  Handbook  re- 
mains a  technical  compendium,  we 
are  bound  to  have  technically  perfect 
^however  boring)  "'emisskx^.'  itaok  al 
our  terminotogy.)  Periiaps  we  should 


have  all  aur  boring  Extra  Class  li- 
censees shut  down  their  legal  limit 
stations  and  get  out  a  CB  walk»e^lalkie 
until  they  become  more  interesting 
peopie  and  taik  about  what  Is  impor- 
tant to  them.  Otherwise,  they  may  fall 
into  the  technology  and  never  come 
back  out! 

You  are  jnspirir^g!  Thanks. 

Rege    D.    Dworsky    WA3LKT, 

Grasonville  MD  Wayne,  I  would  like 
to  comment  on  the  excellent  "light-- 
ning/  grounding"  artides  you  have  had 
in  73  magazine  over  the  last  few 
months.  I  thought  the  articles  were  ex- 
cellent and  I  know  they  have  proved 
to  be  the  same  tor  many  bants.  I  even 
had  an  old  fr^erKl  from  Pittsburgh  serxJ 
me  a  copy  (he  didn't  know  I've  sut> 
scrit>ed}. 

t  think  every  ham  has  gone  through 
problems  with  grounding,  RF  In  the 
shackn  etc.  As  a  matter  of  fact.  I  have 
just  pu1  in  my  own  new  grounding  sys- 
terri,  and  it  aciuafly  worked  (poliuck). 
Personally,  I  do  rrot  have  money  for 
iLWuries  such  as  VHF  rigs  for  satellite 
operaiion,  etc.  I  have  enough  prob- 
lems keeping  up  my  HF  and  €  meter 
station.  (I  would  love  to  get  into  satel- 
lite operating  ...  and  1  do  iracl^  and  lis- 
ten to  A0-2i  and  Mir.  I  have  also  tried 
the  satellite  on  t0/l5  meters  and  have 
had  no  luck  with  my  dipole  antenna.) 
Anyhow,  I  think  it  would  be  great  to 
have  more  artictes  that  relate  to  ttie 
nagging  problems  all  hams  have  t^d, 
such  as  TVI,  grounding,  operating 
tips,  DX  QSL  routes,  and  hidden 
apartment -type  antennas, 

I  would  also  like  to  see  an  article 
once  in  a  while  about  shortwave  lis- 
tening.  such  as  the  "numbers  stations" 
you  briefly  mentioned  in  the  March  Is- 
sue, I  listen  to  airline  communications 
all  the  lime  and  haven't  a  clue  what 
they  are  talking  about  Also,  I  live  on 
the  bay  here  and  would  love  lo  know 
where  the  HF  maritime  frequencies 
are.  I  thmk  listing  some  of  these  inier- 
esting  stations  would  re  a  fly  spark 
some  interest  in  your  readers. 

James  Alderman  KF5WT.  Carrol t- 
ton  TX  Wayne,  I  read  your  editorials 
regularly  and  often  agree  with  you,  so 
I  ttx>ught  you  might  like  to  hear  about 
an  interesting  thing  that  happened  lo 
me  not  long  ago. 

Recently,  wt^ie  traveling  out  of  the 
Daltas  area.  I  was  talking  with  a  gen- 
tteman  on  one  of  the  melro-area's 
most  popular  repealers,  This  gentle- 
man was  a  retted  veteran.  I  hap- 
pened to  mentioned  that  I  believe  flag 
burning  to  be  wrong,  and  that  11  is  also 
wrong  to  have  a  dope-smoking  draft 
dodger  commanding  our  armed 
forces,  something  he  agreed  v^h. 

Suddenly  another  station  broke  in 
to  say  that  we  shouldn't  be  rT*entiontng 
a  political  comment  on  the  air  be- 
cause somebody  might  be  listening 
and  not  agree  witii  II.  It  might  be  divi- 
sive'  the  station  said.  Well,  about  this 
time  I  began  to  drop  out  of  range,  but  I 
could  hear  hams  from  everywhere 
coming  on  board  not  only  to  agree 
¥iftlh  my  comment  but,  more  important- 


ly, to  agree  with  my  tight  to  say  if. 

This  guy  said  that  good  amateur 
courtesy  mandates  that  "sex,  religion 
and  politics*  not  be  mentioned  on  2 
meters.  I  looked  in  all  my  ham  books, 
and  if  s  not  there.  I  looi^ed  in  part  97, 
and  it's  not  there  either.  So  the  (act  is 
that  I  trave  the  same  right  to  speak  as 
anyone  else  The  only  breach  of  cour- 
tesy wouW  be  if  I  were  to  express  my 
conviction  and  refuse  lo  at  low  any- 
tx>dy  else  to  have  ttreir  turn  on  the  re- 
peater. 

Now,  on  this  repeater  I  have  heard 
every  view,  from  legalizing  drugs  to 
outlawing  high  school  sports,  tn  fact, 
the  dub  I  hat  owns  ttie  repeater  used 
to  have  an  issue  discussion  net  on  the 
air;  the  day  I  tieard  it  the  subfect  was, 
""Should  we  have  rebuilt  Japan  after 
defeating  them  in  WWII?"  And  who 
could  forget  the  lively  discussion  that 
ensued  the  day  thai  "codeless  licens- 
ing—pro or  con"  came  up, 

I  remember  when  your  magazine 
carried  this  question:  "Think  about  the 
most  interesting  talk  stJOw  that  you've 
ever  wanled  to  call  in  to,  and  ask 
yourself  thisr  Why  can't  morning  drive 
time  on  the  repeaters  In  America  be 
just  that  interesting?^ 

You're  right.  Wayne.  Most  of  the 
conversation  on  repeaters  amounts  to 
a  biirx;h  of  nothing.  1  iike  issue  discuS' 
sions — they  challenge  me  to  think  and 
I  always  end  up  learning  somett^rig  by 
listening  to  varied  views.  Sad  lo  say, 
very  little  stimulating  conversation 
happens  on  ham  radio. 

When  I  told  a  non-ham  friend  how  I 
had  been  chided  for  my  remarks,  he 
said,  "1  didn't  want  to  tell  you  this  but 
treat's  exactly  why  I  have  never  want- 
ed to  get  my  ham  license.  All  the 
limes  I've  ridden  with  you  I've  r*ev©r 
heard  anything  on  that  radio  worth  lis- 
tening to."  When  I  reminded  him  that 
he  might  need  the  radio  in  an  emer* 
gency.  he  rep  tied,  I've  driven  ail  over 
Texas— even  into  far  west  Texas^nd 
have  never  driven  oui  of  cellular 
phone  range*  What  could  I  say, 
Wayne?  He  was  right. 

You  know,  if  intetligent  and  educat- 
ed people  stay  away  from  amateur  ra- 
dio in  droves,  if  we  continue  to  scarce- 
ly utilise  oiir  valuable  frequencies, 
rarely  home -brewing  our  own  gadgets 
or  coming  up  with  anything  innovative, 
talking  about  nothing  on  the  air  and 
nsasiing  ttxjse  who  wish  lo  do  other- 
wise, running  off  more  people  than  we 
attract,  can  we  be  suiprised  if  we  lose 
all  our  bands  lo  commercial  interests? 
And  if  that  happens,  do  we  have  any- 
body to  blame  but  ourselves? 

Atlee  Kohl,  Itvfng  TX  Wayne,  your 
March  1995  editorial  on  ihs  Internet 
was  *toa  close  for  comfort/  I've 
thought  more  than  once  about  dra- 
matically downsizing  my  own  ham  ra- 
dio activities — in  terms  of  both  time 
and  equipment— to  allow  for  Internet 
ops"  on  a  variety  of  specialized  sub- 
iects  that  greatly  interest  me.  As  you 
pointed  our  ham  radio  could  be  itiere 
and  beyond  if  wise  decisions  had 
been  made  by  our  ARRL  ieadersTrip 
over  the  last  three  decades. 
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Featuring  the  COMET 
Exclusive  SLC  System: 

•  Linear  Coil  for  Maximum  Gain 

•  Soldered  Hement  Joints 

•  ABS  Radome  Joints:  \Ateather 
Proof /Invisible  to  RF  for  the 


Finest  Radiation  Pattern 
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eOMET  has  an  extensive  line  of 
Mono-Band/Dual-Band/Tri-Band  Antennas 

for  Base  Station  and  Repeater  use. 


For  a  complete  catalog  of  COMET  Antenna  products  call  or  visit  your  local  dealer  Or,  contact 
HCG  Company  at  800/962-2611.  Use  COMET  products,  and  enjoy  amateur  radio  to  it's  fullest! 


1275  N.  Grove  Street  •  Anaheim  •  California  92806 
(714)  630-4541  •  (800)  962-2611  •  Fax:  (714)  630-7024 


LOW  NOISE 
RECEIVER  PREAMPS 


LNG-r> 

Still  onty  $59 


FEATURES: 

•  Very  low  noise:  0  7d8  nf  vfif,  0  JdB  uhf 

•  High  gain:  13-20dB  (depends  on  freq} 

•  Wide  dynamic  rang$  -  resist  overload 

•  Stable:  dual-gate  GAS  FET 

'Sf>eGffy  tunmg  range.  2B-30.  46-56.  137- f 39,  13^ 
I5t  t52-lT2.  i  10-230  400^70,  $00-960$^!. 

MINIATURE 
PREAIVfP 

sttll  only  $20  kit,  $44  wlrod&tcstBd 

•  Low-cost  MOSFET  preamp, 

•  Small  size    Only  S/8'W  n  1-<5/8"L  x  %'H. 

•  Nf  1  2dBvM.  ISdButif 

•  SokJef  teimrnab  fof  coax  &  pwr  conrsect. 
*Sp0Qdy  tuning  range  75-35,  35-^,  SS-9Q.  90-120 
i20'fS6,  150-200.200-270,  400-500  MMj 


LNS4*) 

TN^LINE 
PREAMP 

ONLY  $89 kit  $f  f  9 wJrediieited 

•  Automatically   switches   out  of  Jine 
during  transmit 

■  GaAs  FET  Preamp  with  features  similar 
to  LNG  senes. 

•  Use  with  base  or  mobile  transceiver^  up 

lo  25W. 

TwvngF^ig^  t2ih175  700-140.  tr4Q0-^OQ 


HELICAL  RESONATORS 


HeEicaF  resonator 
filters  may  reduce 
your  interrnod  & 
cros^-band  inter- 
ference. 


MODEL  HRF-  {  '  ),  S5f  vhf,  $95  uhf. 
'SpsQffytufwigraftgert36-l4C  t42-f50.  150-162. 
m2-174.  71^213.  42«Mm 


RECEIVING 
CONVERTERS 


tow  noise 
converters  to 
receive  vhf 
&  uhf  bands 
on  a  1  DM  rDceiver, 

•  Input  ranges  avail:  50-52,  136-130, 
144't46,  145-147,  146-148,220-222.  222- 
224  MHz.  432^34.  435-437,  435,^37.5, 
and  439  25  (atv  conv  to  c*ian  3) 

•  KH  less  case  $4B.  kit  w/cfta«  &  BMC 
jacks  $79,  wat  in  case  S99. 


TRANSMITTING 
CONVERTERS 


XV2  for  vhf  and  XV4  for  uhf.  Models  to 
convert  10M  ssb.  cw.  fm,  etc,  to  2M.  432, 
435.  and  atv  1W  output.  Kit  only  SBB 
(vhf),  $93  (utif).  PA'S  up  to  45W  svai^He 


REPEATER  CONTROLLERS 


"T>%r    Eprom- 
conlrolled^    minia- 
ture, easy  to  build, 
low  power  CMOS 
(specify  cail) z.^^^^  ^^4  kit.  S79  w/t 

COR-e,  COR  ^ 
Real  Voice  ID 
on  one  board. 
Digital  ic  records 
up  to  20  sec- 
onds of  your 
voice.  Can  rec- 
ord multiple  id 
messages  T^ii 
and  time-out  tjmers,  courtesy  beep,  solkf- 
slate  relay  to  key  transmrtter, 

■  Id  ■■■■■■  bkHiABii  bb......  bbbijf  4,^4,4  iiiHiflii  "I*  J  ^3  ■  InT'^H  9 II  "Ulr 

COR-3,  COR.  timers,  court.beep  ....  kit  $49 

CWID.  Diode  programmable  kitS&9 

COR-4.    Complete  COR  and  CVi/10  all  on 
or^  board      CMOS  IoqIc  for  low  power 
consumption.         EPROM     programmed 
(specify  call) kit  $9d/w&t  $149 


ACCESSORIES 


DVR-1  DIGITAL  VOICE  RECORDER.  Re^ 
cords  up  to  20  sec  of  your  voice  with  built- 
in  mic.  or  external  mjc.  Tenific  as  voice 
JD'er  for  repeaters  or  iot  hunt  xmtr.  con- 
test caiiet.  radto 
f  ^BSX^  notepad  ^  etc.  Ex- 
>^ Nflfe^^^^^  tensFve  manual  tetis 

how  to  use  multiple 

mess^ge^  adapt  to 

many     applications. 

..^-kitSSS.w&tSSa 

TD-4  SELECTIVE  CALLING  Module. 
Vefsatile  dtmf  controller  with  1  latching 
output.  Mut^  speaker  until  someone 
calls  by  sending  your  4-dtgit  tt  code.  Or 
use  it  with  a  long  tt  ze4"o  digit  to  atert  any- 
one in  club.  Also  may  be  used  to  control 
auto  patch  or  othar  single  device. 
-. kit  S49.  w&t  $79 

i — ^ 

TD-3  CTCSS  (SUBAUDIBLE  TONE)  DE- 
CODER/ ENCODER .,  kitS29,  w/t$S9 


AUTOPATCHES 


AP-3  REPEATER  ALJTOPATCH.  Reverse 
patch  and  phone  line  remote  control, 
...kit  $S9,  wired  &  tested  £139 

AP-2  SIMPLEX  AUTOPATCH  Timing 
Board  Use  with  above  for  simiplex  oper- 
ation usifvg  a  transcerver,  ..„ kit  S39 

TO-2     DTMF  DECODER/CONTROLLER 
T6  digits,  jumper-programmable,   toll-call 
restrictor    Can  turn  5  functions  on/off. 
kit  $79,  wired  &  tested  $129 


DATA  MODEMS 


MO-202  FSK  OAtA  MODULATOR  & 
DE-202  DEMODULATOR.  Run  up  to 
1200  baud  digital  signals  through  any  fm 
transmittef  &  receiver  .  ..k'rts  $49,  w&t  $79 

9600  BAUD  OIGITAt  RF  LINKS.  Call  for 
info  on  low-cost  packet  networking  sys- 
tem: MO -96  Modem  and  special  versions 
of  our  144.  220,  or  450  MHz  fm  xmtrs  and 
cvfs  Use  directly  with  miost  TNC's,  Fast, 
diode-swttched  PAs  output  15  or  SOW. 


WWV  RECEIVER 


Get  time  and  freq  checks  without  j*'  ?_, 
buying  e^^pensive  hf  rcvr.  Very  ^^f' 
sensitive  and  selective  >i,;i^_ 
xtal  controlled  superhet. 
dedicated  to  lEStenmg  to 
WWV  on  10  000  MHz 
,„only  SS9  kit  $99  wft 


Buy  at  low,  factory -direct  net  prices  and  save  I 
For  complete  info,  call  or  write  for  free  catalog, 

(Send  $2  for  o)/erseas  air  mail) 
Order  by  mail,  fax,  or  phone^^-12  am,  1*5  PMeasiem  \\m^y 

Min.  $5  S&H  charge  for  first  pound  plu?  AfUX"\  weight  &  msurancfl. 

Use  VISA,  Mastercard,  Discover,  check,  or  UPS  C.O^D. 


You  get  more  features  for  your  dollar  with  our 

REP-200  REPEATER 

A  fully  microprocessor-controlled  repeater  with  autopatch 
and  many  versatile  dtmf  control  features  at  less  than  you 
might  pay  for  a  bare-bones  repeater  or  controller  alone! 

Kit  smi  oniy  $1095 

w&tsiHi  only  $1295 

50  A  FOO  MHz  fiflrtds  SU^tSy  f^lB*^er 

•Available   for   the   60-5^, 

143-174,     213-233,    420- 

47S  $02-928  MHz  bands 
•  FCC   type   accepted   for 

com  merciab  service  in  1 50  &  450  band  s       (R&dussi  cstahg  for  dsla^} 

REP'200T  Voice  Message  Repeater,    m  above,  ejccepi  includes 

Digital  Votce  Recorder  Allows  message  up  to  20  sec  to  be  remotely  reeorded  off 
the  air.  Play  back  at  user  request  by  DTMF  command,  or  as  a  periodical  voice  id, 
or  both.  Great  for  malting  club  announce  menial , ,. adds  only  S1009 

REP-200C  Economy  Repeater.  Uses  cor-6  ControJier  [no  dtivif 

control  or  autopatch).  Features  reaj^oice  ID.    „,.Krt  only  S795,  w&t  $1195 

REP-200N  Repeater,  want  to  use  your  own  controttef?  No  problem!  We1( 
make  you  3  repeater  with  if  modules  only     r,.r.ri.....x..         Kit  onty  S695.  w&t  $995 


XMTRS  &  RCVRS  FOR  REPEATERS, 
AUDIO  &  DIGITAL  LINKS,  TELEMETRY.  ETC 


AtsQ  available  In  rf-tight  enclosures,  and  witti  data  modems. 
FM  EXCITERS:  2Wcontfnuou«duty, 

FCC  type  accepted  for  com'f  bands, 

•  TA51:  50-54,  143-174,  or  2i3-233MHz. 

•  TA451   420-476  l\flHz  .     Now  tow  prfc&f 
Either  model:  kit  $99,  w/t$169. 

•  TA901 ,  902-928  MHz,  (0,5W  out); 
Mew  low  pfk^ . . _.:.....„... ....  wrft  S 1 39. 


VHF  &  UHF  AMPLIFIERS- 

For  fm,  ssb,  atw    Output  (evels  from 
low  to  lOOW.  yodels  starting  at  S9S. 


FM  RECEIVERS: 

S^^L.  R100  FW  RECEIVERS  for  46-54. 
Sj™/^  72-76.  140-175.  or  216-225  MHi. 

■^*'     Very  sensitive  -  0  1 5uV.  excep- 
tiofial  selectivity  -  botri  oystaF  &  ceramic  if 
fitters  for  >1Q0dB  at  tilkHz  itiest  available 
anywhere),  flutter^roof  squelch. 

r^ewhwpncei  kit  $129,  w/t$189- 

*  R451  FM  RCVR,  for  420-475  MHz.  Similar 
to  a  bo V  e ,  New  low  prfcef  k  It  $1 29,  w^  S 1 S9 . 
.  R901  FM  RCVR.  for  902-92aMHz.    Triple- 
convefsioft.   New  taw  pn<:^....%tS^,  wfi  S2i9. 

i^A^   R1S0  MONITDft  RCVR  for  143-164  or  216-225  MHz    4-channelfl. 
%NEWp,  Great  for  monitoring  repeaters,  amateur  calling  frequencies,  packet  ra- 
^"^^     dio,  commercfal  twi>way  radio,  police/fire  frequencies,  or  weather  fore- 
casts.   Good  starter  kit,  easy  to  assemble  and  align..,,,,,,  kit  only  $99,  wft  $189. 

•  R1 20  AIRCRAFT  RCVR  for  11 0-1 36  MHz, .....kltonly  $99,  wft$219. 


WEATHER  SATELLITE  RECEIVER 


^E^7  Our  R138  is  The  Most  Affordable  WeFax  Receiver! 
/^%*    Wfe  used  our  30+  years  of  expenence  In  designing  highKiualrty  vfif  re- 
ceivers to  bring  you  this  enhanced  version  of  our  long-pop ular  WeFax  Receiver,  3 
very  sensitive  wideband  fm  receiver  especially  for  arnateur  reception  of  NOAA  and 

Meteosat  weather  facsimile  images  on  the  137  MHz 
band  Use  with  demoduJators  and  software  from 
MuttiFax  S.S  C  ,  A&A  Eng  and  others  Features 
0.2pV  sensitivity,  iwdebafid  fitters  for  bw  distortion, 
and  four  crystal  controlled  dianneis  at  a  fraction  of 
tire  cost  and  oomptejcity  of  synthesized  unrts  Op- 
tibnar  Scan  Adapter  allows  you  to  automaticaify 
search  for  and  record  signals  as  satellites  pass 
overhead  while  you  are  away  from  the  shacK. 

*  R138  Receiver..».«..^»«„ ».»,<>., $12 9  kit  SI 89  w/t 

*  AS138  Scan  Adapter.... $39  kit  $69  w^l 

•  Channel  Crystals  ,.., , $12  ea 

•  ARRL  Weather  Satellite  Handbook..... $20 
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amtromcs,  inc. 

65-D  Mouf  Rd;  Hilton  NY  14468-9535 
Phone  716-392-9430  (fax  9420) 


^m 


QRX. 


Nunlber  3  on  your  Feedback  card 


Free  SSTV  Handbook  on 
the  Internet 

During  the  past  couple  of  years.  SSTV 

activity  has  been  growing  by  leaps  and 
bounds.  It  was  afways  fun,  but  now  it  is  no 
longer  complicated  and  expensive.  Unfortu- 
nately, it  fs  difficult  to  find  much  accurate 
modem  information. 

John  l^angoer  WB20SZ  has  written  a  short 
handbook  to  help  combat  Itiis  lack.  It  contains 
sections  on  how  it  all  began  in  1957;  how  to 
get  started  lor  onty  a  couple  of  dollars  or  less: 
questions  and  answers;  typicaf  color  images; 
commercEal  products;  home-brew  products; 
bibliography,  glossary,  and  much  more. 

AH  tfiis  is  available  for  tree  in  electronic  form 
on  the  World  Wide  Web.  The  Universal  Re- 
source Locator  (URL)  is  http://www.ultranet- 
com-/-sstv.  The  author  can  be  reached  at 
johnl©world. std.com.  TNX  John  Langner 
WB20SZ. 

SAFEX  On  Upcoming 

Mir  Mission 

A  meeting  was  held  in  Moscow  yarch  24  to 
29  on  matters  relating  to  the  SAFEX  Project, 
with  DL3LUM  and  DL2MDE  participating.  The 
discussions  centered  around  the  'EUROMfR' 
Mission  scheduled  for  August  1995.  The  Ger- 
man Thomas  Reiter  will  spend  135  days  on 
board  Mir  He  is  now  preparing  in  Russia  for 
his  ham  radio  license  exam  and  is  planning  to 
be  active  on  FM  voice  and  packet  during  his 
flight.  Schedules  will  be  set  up  with  schools. 
Operation  will  be  on  70cm  and  2  meters.  The 
2m  antenna  on  Mif  will  soon  be  replaced  with 
a  duahband  antenna.  SAFEX  will  provide 
equipment  for  the  two  bands,  including  9600 
baud  packet  which  will  be  used  on  70cm.  The 
German/Russian  SAFEX  Project  lists  the  fre- 
quencies to  be  used  as:  437.975  packet  and 
437,925  FM  voice  for  the  downlinks  and 
435775  for  packet  and  435.725  for  voice  for 
the  uplinks.  Thus  both  offsets  will  be  -2.2  MHz. 

The  caii  used  on  70cm  only  will  be  RR0DL. 

{The  preceding  information,  originated  by 
DL2MDE,  was  received  by  Ray  Soifer  W2RS 
from  GB7HSM  and  was  translated  from  the 
German  by  Gerd  Schrick  WBSlFfwI.  The 
AMSAT  News  Service  will  carry  more  informa- 
tion on  SAFEX  as  It  becomes  available.)  TNX 
AMSAT  News  Service  (ANS).  DL7MDE, 
W2RS.  WBSiFM. 

New  Ham  Band 

Ham  radio  has  a  new  band.  The  FCC  has 
released  a  Report  and  Order  allocating  the 
219  to  220  UHz  band  on  a  secondary  basis  to 
the  Amateur  Service  for  point-to-point  fixed 
digital  message  fon/varding  systems. 

When  the  new  rules  take  effect  (date  to 
be  announced).  Technician  and  higher  class 
amateur  licensees  will  be  permitted  to  use 
digital  emissions  of  up  to  100  kHz  bandwidth 


and  up  to  50  watts  PEP  output. 

To  protect  the  band's  primary  occupant. 
Automated  Maritime  Telecommunications  Sys- 
tems (AMTS),  the  Amateur  Radio  Relay 
League  has  been  designated  as  the  national 
contact  point  for  afl  amateur  operations  in  the 
219-220  MHz  band.  Amateur  stations  must 
notify  the  ARRL  at  least  30  days  prior  to  initia- 
tion of  operations  in  the  band.  Within  certain 
distances  from  AMTS  coast  stations,  amateurs 
must  obtain  written  approval  of  the  AMTS 
licensee  prior  to  operating.  The  ARRL  will  as- 
sist amateurs  in  fulfilling  these  requirements. 

Amateurs  operating  in  this  band  must  not 
interfere  with,  nor  are  they  protected  from 
Interference  by,  primary  service  operations  in 
and  adjacent  lo  the  band.  TNX  ARRL 

Best  of  75  Net 

No,  you  are  not  listening  to  another  case  of 
malicious  Interference  on  some  Los  Angeles 
area  2  meter  repeater.  Rather,  this  Is  a  weekly 
on-air  competition.  It's  found  every  Sunday 
night  on  the  Best  ot  75  Meters  Net,  a  place 
where  representatives  ot  all  other  frequencies 
can  compete  against  one  another  to  see  which 
one  has  the  strongest  signal  on  the  band.  Lit- 
erally a  ham  radio  horse  race! 

But  there  is  also  a  serious  side  to  The  Best 
of  75  Meters  Net.  Each  week,  net  control  sta- 
tion Don  Simpson  K04TA  brings  on  a  well- 
known  guest  speaker  over  his  autopatch.  One 
of  the  first  was  WSYI  VEC  Administrator  Fred 
Maia  who  fielded  questions  on  a  wide  variety 
of  topics,  including  the  vanrty  callsign  program. 

The  Best  of  75  Meters  Net  meets  every 
Sunday  for  at  least  three  hours  starting  at  7 
p.m.  Eastern  time.  Look  for  it  on  3.975  MHz, 
sit  back  and  enjoy  a  grand  oid  ham  radio  fun 
timei  TNX  Amateur  Radio  N&wstine,  Feb.  27, 
1994. 

SAREX  Frequency  Changes 

Space  Shuttle  flight  STS-71.  to  be  launched 
in  June,  is  the  first  to  feature  a  docking  be- 
tween the  Shuttle  and  the  Russian  Mir  space 
station.  Special  Shuttle  Amateur  Radio  Exper- 
iment (SAREX)  vorce  frequencies  will  be  used, 

The  special  frequencies  are:  Downlink: 
145.84  MHz  worldwide;  and  Uplinks:  144,45 
and  144,47  MHz  woridwide. 

SAREX  and  Mir  Amateur  Radio  stations 
normally  share  the  same  downlink  frequency, 
which  would  cause  interference  on  the  3T3-71 
mission.  Because  of  this  and  lessons  learned 
from  using  particular  frequencies  during  previ- 
ous SAREX  missions,  the  SAREX  Working 
Group  has  made  these  changes  for  STS-71. 
The  new  frequencies  were  chosen  after  much 
deliberation  to  minimize  interference  between 
SAREX,  Mir,  and  terrestrial  stations. 

Most  SAREX  operations  are  split  frequency. 
with  a  downlink  (astronauts  transmitting  to 
Earth  stations)  and  an  uplink  (Earth  stations 
transmitting  to  astronauts).  Usten  to  ihe  down- 
link and  transmit  onty  when  the  shuttle  is  in 


range  and  astronauts  are  on  the  air 

Mir  operations  are  simplex  and  remain  on 
145  55  MHz. 

Before  transmitting,  Dsteti  to  the  SAREX  up- 
link to  avoid  interfering  wfth  others,  and  listen 
for  Ihe  astronauts'  instructions  about  frequen- 
cies they're  using.  They  won't  favor  a  specific 
uplink,  and  your  ability  to  work  them  will  be 
"the  luck  of  the  draw." 

If  these  special  SAREX  frequencies  prove 
acceptable,  they  will  be  used  for  future  dock- 
ing missions.  Note,  however,  that  there  is  a 
sirong  chance  that  STS-70  will  fly  before  STS- 
71;  il  so,  STS-70  will  use  the  regular  SAREX 
frequencies.  TNX  ARRL  Space  Bulletin  005 
ARLS005,  April  5,  1995, 

FAR  Scholarships 

The  Washington,  DC,  based  Foundation  for 
Amateur  Radio  is  once  again  coordinating  the 
distribution  ot  56  scholarships  for  the 
1995-1996  academic  year  Licensed  radio 
amateurs  may  compete  for  these  awards  if 
they  plan  to  pursue  a  fulUtime  course  of  stud- 
ies beyond  high  school.  Applicants  must  be 
accepted  for  enrollment  in  an  accredited  col* 
lege,  university,  or  technical  school.  The  schol- 
arships range  in  value  from  $500  to  §2,000 
each. 

For  more  information  please  write  to  the 
Foundation  for  Amateur  Radio,  6903  Rhode 
Island  Ave.,  College  Park.  MD  20740. T/VX 
Ham  Arundel  News,  April  t995. 

Petmon  threatens  WlAw" 

A  petition  for  rule  making  before  the  FCC 
would  elimmate  all  one-way  transmissions 
such  as  code  practice  and  information  bul- 
letins  on  the  amateur  bands  below  30  MHz,  in- 
cluding tt>ose  from  W1  AW. 

The  petition,  filed  by  Frederick  O.  Maie 
W5YL  publisher  of  the  WSYI  Report  newslet- 
ter, seeks  to  eliminate  the  rules  permitting 
one-way  information  butletins  and  Morse  code 
practice  in  the  amateur  bands  below  30  MHz. 
The  effect  would  be  to  silence  W1AW  bulletin 
and  code  practice  transmissions,  among 
others. 

Maia  calls  the  FCC  rule  pemiitling  certain 
one-way  transmissions  on  the  amateur  bands 
''a  very  permissive  category  and  taken  in  its 
broadest  context,  permits  just  about  anything 
to  be  transmitted  that  is  even  remotely  associ- 
ated with  the  Amateur  Service." 

He  says  that  code  practice  is  now  available 
on  computer  software,  and  information 
bulletins  about  amateur  radio  can  be  had  on 
various  computer  on-line  services. 

Comments  on  the  petition  may  be  sent  in 
the  form  of  a  letter  to  the  Secretary,  FCC, 
Washington,  DC  20554,  The  file  number,  RM- 
8S26,  should  be  shown  prominentty  at  the  top. 
An  original  and  five  copies  is  preferred,  but 
single-copy  comments  will  be  accepted.  TNX 
ARRL 
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AEA  is  more  than  just 

great  TNCs. 


SAnUm  TRACKING 

•  Tk  STO  {iiefs  usefs  fxirrfwore  ond  5C^ 

•  Autiomorically  controls  Yoesu  5400/5600  AzimuttvElevation  rofors  and  con 
ciso  be  used  witfi  other  rotors. 

•  AutDmoticGlty  turn  mojiy  transceivm  including  tlie  FT-736,  IS790,  tC-970, 
md  the  IC-475/275. 

•  Sofiwcwe  iKluded  wBh  the  SPl  5  0  cofiifrfef^ 
your  computer  isn't  tied  up  when  IrackiRg. 

•  Software  such  os  InstontTrack,  QuidcTrock,  ReolTrock,  PG_AEA,  PB  ond  PG  are 
coinpotible\¥iththeSfl. 

•  Mows  unotferidBd  opHDtion  on  ftjdet  so^^ 


REMOTE  CONTROL 

•  Both  HamlJnk  Qtid  RodioLink  control  your  kom,  Kenwood,  of  Yoesu 
mfio  whife  you  ore  somewhere  eba. 

•  HamLJrrk  controls  yoii  horn  stotaugng  a  eel  ph^ 
touch-fooe  tBtephone! 

•  RodioLink  controls  your  hom  station  from  o  VHF/UHF  radio  such  as 
your  handheld  or  moMe  rodio. 

•  8oth  units  oltew  you  to  chfonge  bands  ond  freqaencv,  tune  up  or  ilown, 
swfldt  modes  ttW/SS8/FM/CW),  son,  nm  spiif  VFO,  or  vitucfiy  ony 
olher  rotTto  feoture  km  onywdere,  (RocRo  must  be  cMnputer 
controllable). 


KEYBOARD  KEYER 

•  The  f(K-l  [urns  cny  PC<ompolTHe  keyboori  into  m  easy  to  use  Mow 
machine  thot  shores  the  keyboord  with  ^our  coraputef  (cable  provided). 

•  Compiter  is  not  necessory,  the  KK*1  works  with  the  compuHer's  keyboord. 

•  looded  witti  features  such  cs  twelve  nestable  single  keystroke  message 
birffefs  {over  7900  choroclefs  toEOf),  short^femi  memory,  messOQe  rqjeot, 
ond  extensive  cotfe  pructke  (rarKtem  chomctet  youps  or  words), 

•  Ibis  ts  the  only  keyer  that  allows  you  to  send  on  the  air  witti  Fomswocth 
spocing. 

•  Adjust  chflfocter  fonnolion  speed  orKl  average  sendir}g  speed  togefbef  or 
tnd^jeraiently,  to  moke  your  transfnissions  eosier  to  copy. 


MEASURE  DEVIATION 

•  The  DiWl  is  a  deviation  meter  for  FM  tronsmitteR  operating  in  flie  144, 
220,  Of  440  MHz  omafeur  bonds. 

•  CfysM  controted — no  tunrig  required. 

•  Bud  deviction  ranges  allow  occufote  rDeosurement  of  voke,  doto,  DTMF,  ond 
suboudible  tievi'otion. 

•  Accuitite  deviotfon  adjustment  insures  foster  throughput  on  pocket. 

•  Aitonotic  disoHe  wrtfi  low  botlery  voituge  ensures  occurocy. 

•  Compocr  and  txittery  powered  lof  convenjent  use  anywhere. 

•  Outputs  fa  extemd  digital  OT  ondog  meleis,  fliid  on  audio  otftp^ 
monitoring  ttirough  an  external  om;rfrfier 


I 


Con  [800)  432-8873  for  a  tompiete  cafolog 
or  informafion  on  o  fpedfic  product. 
Contact  your  favorite  amateur 
radio  equipment  dealer 
for  best  pridng. 
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Advanced  Electronic  Applications,  Inc 

2006  1 96tfi  Street  Southwest 

P.O.BoxC2160 

LynnwDod,  WA  98036 

(206)  774-5554 
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Number  4  on  your  Feedback  card 


The  N4UAU  Super 

CW  Station 


by  Sam  Ulbrng  N4UAU 


tt 
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Look,  over  in  ihat  ham  shack!  "VVhv, 
it*s  a  ckHTk!"  "No,  it's  a  keyed"  **Na 
irsaCWruior!" 
'%o.  K^  Ihc  N4UAU  Super  CW  Slalion!** 
If  you  are  a  new  ham  ur  waiu  u>  upgrade 
your  ticket,  this  project  will  help  you  master 
CW,  Ifyou  an!  an  experienced  ham.  you  v\il[ 
Icam  In  send  heuer  and  improve  your  ability 
lo  copy  in  >  our  head*  And  you  will  find  ihc 
receiver  function  to  be  a  fun  way  lo  look 
arouad  the  bands  while  improving  your  abiJ- 
iiy  10  copy  code.  Whether  you  are  new  or 
experienced,  the  built-in  alarm  clock  will 
keep  you  from  forgetting  your  next  sked. 

My  Keyer  Does  It  All 

It  is  Monday  morning  about  6 
am.  and  rm  silting  in  my  shack 
drinking  colTee  and  trying  to  get 
my  brain  in  gear  for  a  CW  .sked 
Fve  got  at  06:30.  Suddenly  I 
hear  "DIT  DAH  DAH,  DIT 
DAN  DIT  DIT,  DAH  DAH 
DAH/^  It^  my  CW  siaiion 
idling  me  it's  time  lo  turn  on  the 
radio  and  copy  the  wealher  from 
"WLO/'  The  high-seas  forecast 
is  sent  by  WLO  in  CW  at  aboui 
30  wpm  and  Vm  copying  it  per- 
fectly while  glancing  through 
the  headlines  in  the  day*s  paper 
You  probably  think  I  am  a  real 
CW  whiz  to  be  able  lo  do  that 
while  still  half  asleep,  bui  1 
am  not,  1  can  <inly  copy  about 
25  wpm  on  a  good  day  with  all 
my  concentratinn.  And  Tm  not 
using  my  computer  either.  I  am 
using  my  keycr  to  ci^py  and  dis- 
play the  code!  That's  right,  my 
keyer. 

Actually.  1  call  it  the 
^^N4UAU  Super  CW  Station" 
because  il  is  much  more  than  a 
kcyer  or  a  clock,  Il  also  copies 
and  displays  CW  from  your  re- 
ceiver, sends  ratidom  code  (char- 
acters,  words  or  callsigns)  to 
practice,  and  displays  it  And 
when  you  are  ready  to  send  CW, 
it  becomes  an  iambic  keyer,  with 
three  memories*  that  will  display 
what  vou  are  sending.  Il  i.s  casv 
lo  build,  fits  in  a  small  hix  4*'  bv 
6",  and  costs  only  about  SHJO  to 
build. 
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Project  Features  and  Operation 

The  CW  STATION  does  many  different 

things.  It: 

•  Copies  and  displays  CW  characters  from 
your  receiver. 

•  Calculates  and  displays  the  npeed  of  the 
CW 

•  Has  an  SO-character  displav  mode  thai 
stores  and  displays  the  fast  80  characters 
of  code  so  you  can  review  your  copy  and 
sending  accuracy, 

•  Has  a  buill-in  random  code  generator.  You 
sei  the  character  speed,  space  speed, 
group  size  and  sidetone  frequency.  It  will 
send  random  code  in  an\'  of  three  dilfer- 
ent  modes.  The  first  mode  sends  charac- 
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Photo  A.  The  Lever's  f  nut  ft  met  in. 
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Photo  B.  The  cba racier  tneniL 
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tcrs.  It  lets  you  select  only  those  exact 
characlers  you  want  to  practice.  The  sec* 

ond  mode  .sends  300  diffcrcni  common 
CW  words.  The  third  mcxle  sends  random 
call  signs,  fhis  feature  will  help  you  get 
ready  for  that  CW  test  which  always  has 
at  least  Iwo  callsigns  you  will  need  to 
copy, 

•  Works  as  an  iambic  keyer  il  to  -UJ  wpmK 

■  Has  three  message  memories.  You  see  ihc 
words  you  are  storing  in  memory  and  can 
bLickspace  to  correct  any  errors. 

•  Displays  all  the  CW  characters  on  a  40* 
character  by  two-line  LCD. 

•  Sets  and  displays  all  speeds  digitally  so 
you  kno\\  the  exact  speed  >ou  are  copying 

or  sending. 

•  Has  a  built-in  clock  and  calen- 
dar with  an  alarm. 

•  lias  a  built-in  sidclone  oscilla- 
tor with  an  adjtistable  Irequen- 
cy  (600  to  900  Hz). 

•  Has  an  on-K)ard  audio  amplifi- 
er that  can  drive  a  small  speak- 
er 

•  Uses  a  tuning  LED  to  "zero 
beai"  the  other  suition. 

■  Allows  easy  external  powering 
with  the  on-b*>ard  voltage  regu- 
lator 

•  Can  be  uxed  with  an  external 
kcv. 

•  Has  battery  backup  to  preserve 
all  memory  if  a  power  failure 
occurs. 
The  CW  station  uses  only  a  few 

parts  and  is  easily  built  because 
all  the  major  parts  are  actually  en- 
tire .subcircuits  in  themselves.  The 
heart  of  the  prtyect  is  the  87C52 
microprocessor.  It  is  a  small  pro- 
cess control  computer  with  8 
kbytes  of  code  that  control  the 
rest  of  the  circuit.  The  40-charac- 
ter  by  iwo*line  LCD  display  has 
several  processing  circuits  built 
into  it  that  handle  all  the  details  of 
displaying  the  data.  The  LM567 
decoder  has  circuitry  built  in  to 
determine  when  a  received  signal 
is  iit  the  prtiper  frequency  and 
Uicii  demcHiulaie  it.  The  DS1202 
is  a  time-keeping  chip  that  has 
d xiy  of  the  week  and  leap  year  fea- 
tures- 

AH  you  need  to  do  is  solder 


AFJ  Dual  Bancf  Mobile  Antenna 

For  an  incredible  $14.95,  you  get  a  dual  band  2  Meter/440  MHz  mobile  antenna 
with  strong  magnet  mount,  stainless  steel  radiator,  15  feet  of  coax  and  BNC 
adapter  for  your  handheld  —  It's  the  fastest  selling  mobile  antenna  in  ham  radio! 
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MFJ- 1 724B  For  an  i ncredibly 

$  4[  ^95  low  $14.95,  you  gel  an 
A  ^P        MFJ  dual  band  2  Meter 
/440  MHz  mobile  antenna! 

It's  the  fastest  selling  mobile 
antenna  in  ham  radio! 

You  get  excellent  gain  for  solid^ 
noise-free  QSOs.  On  440  MHz,  it*s 


a  high  gain  V2  wave  over  V+  wave 
radiator.  On  2  Meters,  it's  a  full  size 
V4  wave  radiator. 

Its  tough  stainless  steel  radiator 
is  only  19  inches  tall «  won't  knock 
off  when  parking  in  your  garage. 

An  extra  powerful  magnet  holds 
it  steady  —  even  at  highway  speeds. 


You  get  15  feel  of  coax  with  a 
standard  PL-259  coax  connector  for 
your  mobile  rig. 

You  get  a  BNC  adapter  so  you 
can  also  use  it  with  your  handheld! 

Your  MFJ-1 724B  is  protected  by 
MFJ's  famous  one  year  No  Matter 
What"*  unconditional  guarantee. 


rvafBCTficf  144/440  MHx      5/8  Wcnre  2  Meter  Mobile  Antenna      5/S  Wave  Ground  Mane 


Ground  Plane 

MFJ- 1754   V 

»24^* 

Dual  band 
>tind  plane 
lenna  for  2 
eiers  and  440 
Hi  gives  you 

tra  long  range  ^ 

1440  MH^  with  a  high  gain  haifwave 
er  quarter  wave  radiator.  On  2 
3ters  you  get  solid  quarter  wave 
rfarmance.  Mounls  on  I  to  1  '/i  inch 
isl  witK  single  U-bo[t.  Easy-ro-tune. 

/4  Wove  Ground  Plane 

MFJ- 1740 

The  MFJ  ^1740  1 

ngs  up  2  Meter 
jeaters  as  well 
any  'A  wave 
jund  plane  made? 

You  get  easy  tuning,  low  loss 
ramie  antenna  insulaforaod  strong 
hi  weight  aluminum  construction. 

Single  U-boll  rnounting  for  I  to  I  '/s 
:h  masL  Cutting  chart  included  for 
0/440  MHz.  Made  in  USA. 

MFJ  Pocket  Roll-Up- 

\^eter  haifwave  J'pole  antenna 

4FJ-1730 

^14^^ 

Roll  up  this 
Ifwave  2M 
»ole  antenna 
d  stick  it  in 

ur  packet!  It's  

I  perfect  gain  antenna  for  tnivehng 

Get  home  station  performance  on 
;  go.  Just  hang  your  MfJ  Pocket 
li-Up"'  in  the  clear  nnd  plug  the  BNC 
nnector  into  your  handheld. 

It's  omni-directional  and  has 
^nificant  gain  over  a  %  wave.  Il  does 
t  need  a  cumbersome  ground  plane 
it's  convenient  for  indoors  and  works 
^at  with  handholds.  Made  in  USA 

>ual  BMindflexible  Ducks 

4/440  MHzflexibte  ducks  for  HTs 

A  High  Gain  FlexiDuck'' 
FM717,$19,95.  Enjoy 

pcndable  QSOs  when  other 
3bcr  ducks  give  you  noise, 
gh  gain  '/a  wave  on  440  MHz, 
I  size  'A  wave  on  2M-  Won't 
yyo\x  —  bends,  twists,  flexes 
thyou.  15-/*  inches. 

B.  FiexiDuck\  MFJ-1 716,  A.     B. 
OS,  Similar  to  MFJ-1717.  Full  V* 
ive  on  440  MHz,  efricieni  loaded  ^h 
ive  on  2  Meters,  SV4  inches. 

^fcoff^Duck'^  for  HTs 

Add  this  shun,  4^k     MFJ- 1 7 1 K 
;h  SliunyDuck'^  to  your  ^1 2*' 
1  handheld  for  a  Q-5 
:iial!  Impedance  matched  for  maximuni 
in.  Hi^-Q  helical  >%'ound  i^iator. 


MFM728/B 
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For  maximum  range  while  mobile,  use 
MFJs  Maximum  Gain^  5/8  Wave  2  Meter 
Mobile  Antenna.  You'll  get  the  maximum 
possible  gain  of  any  single  element  mobile  anienna! 

Compel! live  5/8  wave  mobile  antennas  can't  work  any 
better  —  no  matter  how  much  more  they  cost. 

You  get  low  SWR  so  your  rig  can  safely  deliver 
maximum  power  into  your  antenna.  It*s  rated  at  300  watts 
PEP  so  you  can  use  any  mobile  rig  plus  a  mobile  amplifier 

You  get  a  heavy-duty  magnet  mount  th^it  holds  your  antenna  tight  at 
highway  speeds  and  a  black  magni;t  kisc  that'll  look  good  for  year,s. 

You  get  a  stainless  sleel  radiator  iliat'll  endure  years  of  harsh  mobile 
use  and  1 2  feet  of  coax  cable. 

You  gel  MFFs  one  year  No  Matter  What^^  unconditional  guarantee. 

Order  MFJ-172R  with  standard  PL-259  coax  connector  or 
MFJ-172SB  that  also  includes  a  BNC  adapter  for  your  handheld, 

Sftfclreif  5/8  Wave  for  2  Meters 

gives  twice  the  omni-directional  gain  of  a  single  5/8  wave 

MFJ'  1 764        ^WJ  's  Sliicked  5/8  wave  radiators  give  you 
S^ABB    ^^^^  ^^^"  ty^ice  the  omni -directional  gain  of 
34        a  sin  gle  5/8  wave  rad  i  *)  tor  I 

Wide  10  MHz  2: 1  SWR  bandwidth  . . ,  excellent  feirite 
choke  b:ilun  feedJine  decoupling  . . .  shunt  choke  for  bleeding 
off  unwanted  static  , . .  stn>ng  lightweight  aiirniinunL 

Fully  assembled  --  simply^ttach  nidiators  -  no  tuning 
required.  Mounts  vertically  for  FM/Packet  or  hori2ofitally 
for  SSB,  Installs  with  single  U-bok  on  I  to  1 '/:  inch  mast 
or  tower  leg.  1 V2  lbs.,  two  47  inch  radiators,  23  inch  boom.  Made  in  USA. 

Also  works  as  excellent  6  Meter  full  haifwave  centerfed  antenna. 

MFJ- 1766,  $89.95,  gives  yon  four  times  the  gain  of  single  5/8  wave. 
Includes  2  MFJ- 1764,  phasing  cables.  Doubles  gain  on  6  Meters, 

MFJ-176S,  $29.95,  phasing  cables  for  2  ]VIFJ^1764s,  other  2M  am. 
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MFJ  dual  hand  144/440  MHz  Yagi 

5  elements  on  440  MHz  -  -  -  4  elements  on  2  Meters . .  ,$49,95 

Get  two  Yagis  for  the  price  of  mFJ-  1 768 
. .  enjoy  two  Yagis  in  the        *48^* 
spat^ofone  with  single  coflx  feed f   J^pwf  i^_  _      .^«- 

MFJ ' s  ejTc^tFn'tf  dual  band  "  ^""^  *^^  F 

balanced  feed  with  FerriteChoke***  * 

decoupling  prevents  pattern  skewing  and  i 

gives  you  low  SWR.  " 

Th<*  MFJ-176R  is  based  on  the  National  Bureau  ofSrandanls  design 
that's  optimized  for  maximum  forward  gain  with  high  front-lo-back  ratio 
and  a  clean  symmetrical  pattern. 

Mounts  venkally  for  Fh-t/Packcl  or  horizontally  for  SSB  with 
single  included  U-boft  on  1  to  1  '/j  inch  mast  or  lower  leg. 

High  strength  606 1  -76  aluminum  5  foot,  I V*  inch  diaincicr  boom.  2 
pounds.  Elements  arc  electrically  isolated  from  boom.  Made  in  USA, 
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Portable  3  element  Yagi  f  er  2  M 

^Siigs"'       You  can  set  up  or  take  down  MFJ's 

39     portable  3  elements  2  Meter  Yagi  in 
seconds!  Elements  sinnply  screw  into  the  boom. 

You  can  take  it  with  you  wherever  you  go  and 
have  the  "oomph"  and  directivity  of  a  beam. 

It's  easy  to  store  and  sturdy  enough  to  use  as 
your  home  station  antenna. 

Mounts  vertically  for  FKf^packet  or  horizontally  for  SSB.  Center 
or  end  mounts  with  single  U-boIt,  Great  tor  packet/PacketCluslcr™. 

It's  compact  2^4  foot  boom  gives  you  a  calculated  gain  within  I 
dB  of  a  four  element  Yagi  with  a  boom  nearly  twice  as  long, 

Extra  thick  elements  maintain  high  gain  and  directivity  over  entire 
2  Meter  band.  MFJ's  FerriteChoke''^'  decouples  feedlinc. 

Elements  and  boom  are  made  from  strong  lightweight  aluminum 
and  protected  by  MFJ's  Pewmnent  Molecular  Bonding  Technology''^. 

Weighs  just  2  pounds.  Boom  is  Wh  inches.  Made  in  USA. 


MFJ- 1750 

For  a  low,  low 
S 1 9-95t  you  get  a  high 
performance  2  Meter 
5/8  wave  ground 
plane  home  station 

antenna  —  you'll  get  the  maximum  gain 
of  any  single  element  antenna. 

More  expensive  51^  wave  ground 
planes  can't  work  any  better  -no  matter 
how  much  they  cost. 

You  gel .  . .  shunt  fed  matching  that 
bleeds  off  unwanted  static  and  gives 
you  low  SWR  . . ,  strong  lightweight 
aluminum  construction  . . .  low  loss 
ceramic  antenna  insulator . . .  MFJs 
RapidTune^  radiator  . . .  MFJ's  one  year 
No  Matter  What"  guarantee.  It  mounts 
on  1  to  IV2  inch  mast  with  single  U-boU 
and  is  Made  In  USA. 

MFJ-17S2,  $19.95,  for  220  MHz . 

HT  Range  Extenders 

Telescoping  antennas  for  handhelds 

A.  Uifig  Ranger^^  2  Meter  Halfft'ave:, 
MFJ- 1714,  SI 6.95.  For  really  long  range 
this  MFJ  endfed  haifwave  is  hard  to  beat, 
ll  outperforms  a  ^h  wave  on  a  handheld 
because  the  ^k  wave  needs  a  ground  plane. 
The  MFJ  haifwave  doesn't  It's  sburtec, 
lighter,  has  more  gain  and  places 
less  stress  on  your  antenna 
connector  than  a  Vs  wave  antenna. 
When  collapsed,  it  perfonm  like 
a  rubber  duck.  4<)"  extended, 
10^/2"  cc}llapsed. 

B.  Dual  Batuler^  for  2 
Meters  and  440  MHz, 
MFJ-1712,  S  14.95.  Got  a  new 
dual  band  handheld  «■  sepaniie 
units?  One  antenna  fits  all.  lt*s  a  V4  wave 
for  2  Meter?  and  a  Vb  wave  with  gain  for 
44(J  MHz.  7'/r  collapsed,  19^^  extended. 

C.  Pocket  Linear'''  7b  Wave,  2 
Meters,  MFJ-1710,  $9,95.  Carry  this 
pen  size  anienna  in  your  pocket  like  a 
Dallpoint  p€n.  When  you're  using  your 
rubber  duck,  on  die  fringe  and  noisy, 
put  on  the  Pocket  Linear""*,  extend  il  to 
241/2"  and  cany  on  your  QSO.  Has 
pocket  clip.  5W  collapsed. 

144/440  MHz  Duplejcer 

Lets  you  use         MFJ -9 16 
dual  band  144/440     $29^^ 
Mil/  antenna  with 
separate  transceivers  or  sep- 
arate 144/440  MHz  antennas 
with  dual  band  transceiver. 

Nearest  Dealer/Orders:  800-6474800 
Technical  Help:  800-M7^TECH  (8324) 

•  1  year  uncondstional  guarantee  •  30  day  money  back 
guarantee  (less  s^)  on  orders  from  MFJ  •  F/w  t^taJog 

MFJ  ENTERPRISES,  INC- 
Box  494.  Miss.  State,  MS  39762 
(601)  323-5869;  3-4:^0 CST,  Mon^Fri 
FAX:  (60n  323-655 1 ;  Add  s/h 

MFJ  • . .  making  quality  affordable 

PhDcsoid  5f!eortcjJi(mi  mbjoi  t4>dwt{^  ©  19W  MFJ  Eotepmes,  Inc. 
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Figure  /.  Schematic  for  the  Super  CW  Station. 


these  parts  logethen  set  the  display  bright- 
ness 10  your  liking,  sei  the  decoder  lo  ihe 
frequency  for  your  rig^  and  enjoy  iU 

Cfrciiit  Descripttoa 

There  are  basically  two  sections  to  the 
CW  sialion.  The  mkropwcessor  circuit  does 
all  the  processing  in  an  S7C52.  In  it  is  an  8 
kbyte  program  which  the  11.0592  MHz 
crystal  runs  al  a  rate  of  about  half  a  million 
instruciions  per  second.  When  an  incoming 
signal  is  leccivcd,  the  microprocessor  mca* 
sures  the  time  of  the  element  and  determines 
whether  it  is  a  dot  or  a  dash.  This  informa- 
tion is  saved  until  an  inter-character  space  is 
received.  The  microprocessor  then  deter- 
mines what  character  was  received  by  look- 
ing it  up  in  a  table,  then  that  character  is  sent 
to  the  top  line  of  the  LCD  display  via  11 
lines.  The  second  tine  shows  the  speed  of 
the  code  and  the  time  of  day.  If  you  want  to 
use  the  built-in  iambic  keyer  function,  the 
micropnx;essor  will  sample  the  paddle  input 
lines  and  send  the  appropriate  dots,  dashes 
and  corresponding  spaces  for  that  speed.  It 
will  also  determine  what  character  is  being 
sent  and  display  it  on  the  LCD,  Tlie  micro- 
processor sends  the  dots  and  dashes  to  pin 
17,  where  they  go  to  two  transistors  (Q3  and 
Q4)  which  can  drive  your  transmitter. 

Anolher  signal  is  output  al  pin  2L  This  is 
a  stdetone  signal  which  goes  to  the  audio 


amp  (Q5),  With  the  sidetonc  you  can  listen 
to  your  sending  if  you  jusi  want  to  practice 
and  not  actually  transmit-  The  10k  pol  (Rl) 
is  used  to  adjust  the  brightness  of  the  LCD, 

Four  push-buttons  arc  connected  to  the 
microprocessor.  These  are  used  to  set  speeds 
and  control  the  various  fonciions  of  the  mi- 
croprocessor. To  prevent  loss  of  clock  or 
memory  data,  the  circuit  allows  battery 
backup.  When  a  power  failure  occurs,  a  sig* 
nal  is  sent  lo  the  microprocessor  at  pin  13, 
causing  the  microprocessor  to  shut  down  all 
the  circuits  and  put  itself  into  a  sleep  mode. 
When  power  is  restored,  the  keyer  will  wake 
up  with  all  the  data  saved. 

The  demodulator  circuit  is  the  oihcr  part 
of  the  circuit.  It  decodes  signals  from  your 
radio  and  sends  them  to  the  microprocessor. 
When  a  CW  tone  is  heard  on  the  speaker  of 
your  receiver,  it  is  a  series  of  dots  and  dash- 
es that  arc  modulated  at  around  750  hertz.  In 
order  for  a  computer  to  decode  the  tone  it  is 
necessary  to  maite  the  signal  cither  a  high  or 
low  voltage  level  (5  volts  or  0  volts).  As 
with  human  CW  operators,  it  is  also  neces- 
sary to  filter  out  as  much  extraneous  noise  as 
possible  so  that  a  clean  signal  is  available 
for  copying.  The  demodulator  helps  do  this 
with  two  IC  chips. 

The  audio  signal  is  brought  into  un  LM339 
quad  comparator  (U2)  at  pin  7.  \Mien  the  sig- 
nal voltage  is  less  than  the  voltage  at  pin  6 


(set  by  RI3  and  RI4),  the  output  at  pin  I 
goes  to  ground.  When  the  signal  voltage  is 
greater  than  the  pin  6  voUagc,  500  millivoUs 
are  applied  lo  U3  because  of  the  voltage  di- 
vider formed  by  resistors  R9  and  RIO. 

U2  ser\'es  two  purposes.  First,  it  rejects 
noise  levels  that  are  not  as  strong  as  the  de- 
sired signal.  Second,  it  keeps  the  voltage  to 
U3  independent  of  the  signal  strength.  It  is 
either  0  when  no  signal  is  recognized,  or  500 
millivolts  if  a  signal  is  present.  This  is  im- 
portant for  U3  to  work  properly.  U3  is  an 
LM567  designed  to  decode  DTMF  type  sig- 
nals and  is  basically  a  phase-locked  loop. 
The  lock  frequency  is  set  by  R18,  the  I  Ok 
pot  (R2)andCU. 

C9  and  CIO  set  the  band  width.  The  maxi- 
mum possible  bandwidth  of  14%  of  the  cen- 
ter frequency  (105  Hi  al  750  Hz)  is  a  pretty 
narrow  filter,  but  it  is  ideal  for  our  purpose. 
When  the  500  millivolt  signal  from  U2  is  in 
the  passband  of  the  LM567,  the  output  at  pin 
8  goes  to  0  volts;  otherwise,  it  is  held  at  5 
volts  by  the  8752. 

Timing  into  a  bandwidth  of  100  Hz  can  be 
tricky.  To  make  it  easier,  a  second  compara- 
tor on  the  LM339  is  used  to  indicate  when 
the  sending  station  is  in  tune,  The  LED  will 
flash  the  CW  when  it  is  tuned  in;  otherwise  it 
will  be  off.  Between  looking  at  the  LED  and 
listening  to  the  frequency  of  the  code,  you 
can  tune  in  a  station  quickly  and  accurately. 
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BASIC  STAMP  MODULES' 

Stamp-sized  modules  run  BASIC 


BASIC  Stamp  I  Module  (BS1  IC) 

8  general-purpose  I/O  lines 
256-byte  program  space  (100  instructions) 
4-MH2  clock  (2400  baud  serial  etc.) 
$34,  $54  with  carrier  board* 


Bsi-rc 


'  Carrier  bOBrds  provide  battdry  clips,  prototyping 
area,  programming  connector,  and  reset  button 
(BS1-IC  carrier  shown). 
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BASIC  Stamp  II  Module  (BSZ^IC) 

16  general-purpose  I/O  lines 

2048-byte  program  space  (600  instructions) 

2O-MH2  clock  (9600  baud  serial,  etc.) 

$49.  $69  with  carrier  board* 


r'i. 


8  ?i   5J3S 


tllll111111111 


BS2'IC 


i  *^ 


mn  C 

™c 

P2  E 

pa  r 

wC 
mt 

•»7  C 


T-r 


1 

t 

3 

4 
3 

7 

a 

9 

10 

11 

13 


m 
at 

IE 
17 

14 


]  RES 

}  »£V 
3P15 

PI  a 

:}pii 

3  P«i 

In 


These  new  BASIC  Stamp  modules  are  the  latest  in  ""^^^^^^^^B^  BASIC  Stamp  computers. 

They're  perfect  for  numerous  applications,  from  conirol-  ^^1^^^^^  ^^^8  model  trains  to  monitor- 
ing factory  sensors.  They  have  8  or  I6  I/O  lines,  which  can  be  used  for  a  variety-  of  digital  and 
analog  purposes.  And  like  tlie  original  BASIC  Stamp,  ihese  modules  are  programmed  in  BASIC.  Our  special 
"PBASIC"  langimge  includes  familiar  instructions,  such  as  GOTO,  FOR.. .NEXT  and  IF.. .THEN,  as  well  as  SBC 
instructions  for  serial  I/O,  pulse  measurement,  and  button  debounce. 

The  BASIC  Stamp  Programming  Package  contains  everytliing  you  need  to  program  Stamps  using  your  PC,  The 

package  includes  our  editor  software,  programming  cables,  manuals,  appUcaticn  notes,  and  free  technical 
support.  The  package  is  available  for  $99;  Stamps  must  be  purchased  separately. 
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PIC16/17CXX  DEVELOPMENT  TOOLS 

Work  ivith  PICs  in  assembly  language  &  C 


NETSURF  OVER  TO  PARALLAX 

We're  now  available  on  Internet,  so  you 
can  contact  us  more  easily  than  before! 

Sen(f  email  to  infQ&parailaxmc^  com 

ftp  to  ftpparafiaxinccofn 

Browse  at  http://www.parattaxtnccom 


ryi 


CiearView  In-Crrcuit  Emulators 

20-MHz  in-circuit  debugging  for  PIC16C5x/64/71/fi4/._. 

Set  breakpoints,  step  through  code,  and  modify  registers. 

Friendly  DOS  and  Windows  software, 

$599  each!  (separate  units  for  ''5x"  and  "xx"  PICs) 


P/FiAiiA 
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PIC16CXX  Programmer 

Programmer  for  PIC16C5x/64/71/74/84A.. 

Docs  on  disk;  user-supplied  cables*  •$99 

Printed  manuals:  cables;  power  supply  •$199 


3B05  Atherton  Road,  #102  •  Rocklin,  CA  95765  •  USA 

(916)  624-8333  •  Fax:  624-8003  •  BBS:  624-7101  •  Internet:  parallaxinccom 


Heatijn:^  adid  prkt^  Hilifnt  U>  c'tun}^  wiilHiul  nndcif.  •  Pritcsi  are*  U-S.  prtre:*  iniy;  ptito.  in  *«hcf  ctiufMneft^  may  vaiy    •  Pnigranjiiitft  "Hiiiiii^'H  PJili"  rexfiwrtrs  %^  ^indnw-^  S  I  Itir  pnruiri^  cJi*.^ 
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Building  the  Project 

With  only  a  few  p^irts  and  ihc  PC 
board,  ihis  project  is  ciisy  to  hiiilU, 
There  are  a  number  o\'  wires  run- 
ning frt>m  the  PC  boani  to  switches 
md  displays  on  the  case-  A  careful 
layout  ^i\\  make  the  project  neater, 
I  have  used  -a  4"  by  6"  aluminum 
case  for  my  CW  station  and  a  Lex- 
im  top  (see  the  photos).  The  alu- 
minum Kix  acts  as  a  ground  Tor  all 
ihe  jacks  mounted  lo  it,  so  I  do  not 
need  to  run  a  separate  ground  u  ire 
\\}\-  each  j;ick,  thus  reducing  duller. 

Tlie  Lexan  top  protects  the  rather 
soft  surface  of  the  LCD  display.  Al- 
so, because  it  is  easily  heated  and 
bent,  f  wixs  able  lo  set  the  LCD  and 
LED  at  a  beiier  viewing  angle.  [ 
used  Lex  an  because  il  does  not 
break,  but  Plexiglas  works  well, 
ttx),  if  you  are  careful.  You  can  also 
use  a  plastic  box,  but  you  will  need 
to  run  a  ground  wire  to  all  the  jacks. 
The  current  draw  is  about  30 
niilliamps  (without  the  speaker) 
and  you  can  power  it  from  a  9-  to 
15'VoU  source.  I  have  found  a  wall 
transformer  to  be  a  good  power 
supply. 

Using  t!ie  CW  Station 

When  you  turn  on  the  CW  station,  you 
will  see  the  cUxk  displayed.  In  this  mode 
you  can  set  the  clock  or  alarm  data,  or  you 
can  enter  the  main  menu  by  pressing  the 
"M"  buium.  In  the  main  menu.  *'73  DE 
N4U  AU"  is  displayed  on  the  top  line  of  the 
LCD.  The  second  line  shows:  M=TONE 
S=CODE  R=S(X  HR  P=KEY."  You  have  the 
choice  of  going  to  one  of  several  sub-menus, 
depending  on  what  you  want  lo  do  with  your 
CW  station: 

1.  Touch  either  the  dot  or  dash  paddle  to 
tise  the  CW  stalitm  as  a  code  translator  and 
iambic  keyer, 

2,  Press  the  "S"  button  to  enter  the  ran- 
dom code  generator. 

-    3.  Press  the  "R"  button  if  you  want  to  use 
the  80-character  feature, 

4,  Press  the  "M'  button  to  set  the  sideione 
frequency. 

Receiving  and  Sending  CW 

To  copy  incoming  code,  tunc  in  a  station. 
The  luninsr  LED  will  be  off  until  vou  tune  ii 
into  the  KK)  Hz  passband.  WTien  you  see  the 
LED  Hashing  on  and  off  with  the  Morse 
code,  you  are  tuned  in  and  you  will  see  the 
received  code  scrolling  across  the  top  line  of 
the  LCD,  The  bottom  line  will  show  the 
speeds  you  set  and  the  actual  speed  (^1  the 
incoming  code.  The  current  time  of  day  is 
also  displayed  on  ihis  line. 

When  you  are  in  the  receiving  mode,  you 
can  send  code  just  by  touching  your  paddles 
or  key.  The  receiver  will  stop  copying  the 
incoming  code  and  will  send  and  display 
your  code.  The  code  you  are  sending  is  dis- 
played in  capital  letters  to  distinguish  it  from 
the  received  code,  which  is  in  smali  letters. 


Fhoio  C\  The  keyer  comtected  to  a  paddle. 


Electronic  parts:                 i 

U1 

87052  preprogrammed  micro 

m 

LM339 

U3 

LM567 

U4 

D51202 

40x2  LCD  display 

04 

WPN  transistor— 2N4400 

Q2.Q3,Q5 

PNPlransjstor-2N3906 

Y1 

11.0592  MHz  xtal 

YZ 

32  766  kHz  xlal(6  pF) 

Qt 

7aL06  voltage  regulator 

mm.D4mj}7 

1144148  dkxte 

D1,D6 

1N4001  djode 

R3 

100k  pot 

R1,R2 

10k  pot 

Rt4,Rt7 

100k  resistor 

R4'5,H7-9,Rll,fit9-?n 

\Qk  resistor 

RIB 

&dk  resistor                         1 

R6.RlO,Rl3.Rt6 

ikTesstor 

R15 

560  ofim  resistor 

R12 

20  ohm  resistor 

C1,C2,C12 

4.7  ^F  capacitor 

CIO 

0.2  ^iF  capacitor 

C6.C8.C9.Ct1,CI3 

0.1  nF  capacitor 

C3.C7 

0.01  \yp  capadtof 

C4.C5 

33  pF  capacitor 

ForUI 

40-pin  sockei 

For  mm 

S'prn  SDckel 

ForU2 

14- pin  sockfi 

PC  board 

LED1 

LED— high  intensity 

M.S,R.RESFT 

N.O.  push-button  switches 

Hook-up  wiie 

Parts  tor  box  stiown; 

4'  X  6'  aljminum  box 

1/8- Lexan.  5"  X  a" 

Speaker 

12  VDC  wall  !jafisfomiei 

r 

As5orte<l  hardware 

To  change  your  setiditig  speed,  press  the  "S*' 
button  and  use  the  dot  and  dash  paddles  to 
incnease  or  decrease  die  speed  (2  wpm  to  40 
wpm).  When  you  stop  sending,  Ihe  kcyer 
\\  ill  shit'l  back  lo  ihe  receiving  miHle. 

The  microprocessor  calculates  and  dis- 
plays the  actual  j;peed  of  the  code  it  is  pro- 


cesstng  by  averaging  the  speed  of  the 

In  si  2i)  characters.  It  lakes  into  consid* 
eratiini  the  clcnienl  speed  you  set  ai 
the  Stan,  the  nutnhcr  of  blank  spaces, 
and  the  characters  being  sent.  The 
code  display  provides  feedback  on 
how  giHid  your  sending  is.  If  you  arc 
rnnning  characters  logeiher.  you  will 
see  ^'&"  rather  than  the  leuers  you 
thought  you  seru.  Increase  your  spac- 
ing a  bit  between  the  dcvls  and  dashes 
and  vou  will  see  the  letters. 

You  can  use  the  keyer  with  an  ex- 
ternal key-  Ht)wever.  you  will  need 
paddles  to  set  speeds,  etc.  II  you  do 
not  have  paddles,  a  pair  of  push-but- 
ton or  microswitches  can  be  used  as  a 
paddle  to  set  speed.  You  can  swap  be- 
tw^een  tising  ihe  internal  and  an  exter- 
nal key  any  time  you  are  in  the  re- 
ceive mode. 

When  vou  first  enter  the  kever 
mtxle.  the  display  will  ask  if  you  want 
lo  store  a  message-  You  can  store 
three  difftMcnt  nu^ssages,  If  you  make 
;i  mistake  when  you  are  storing  the 
message,  just  stop  and  press  the  "S" 
huiion.  The  cursor  on  ihe  display  will 
backspace  and  erase  a  letter  at  a  lime. 
When  you  have  erased  the  error,  just 
conliiiLie  sending  the  message.  You  can  send 
the  message  anytime  you  are  using  the  keyer 
fund  ions  by  pressing  *'M"  and  the  appropri- 
ate memors  kK'aiion  f 'Nl"  ^'S"  or  "R''  but- 
ton). The  ''R*'  message  is  also  used  by  the 
alarm  clock  feature  (see  below). 

The  KandofH  Code  Generator 

When  vou  enter  this  mtxlc  vou  will  see 
the  first  of  three  menus,  the  speed  menu, 
which  displays  'CHAR=XX  SPC^YY/'  You 
can  SCI  two  speeds.  The  character  speed  sets 
how  fast  the  elements  lU'e  sent,  and  the  space 
speed  sets  the  spaces  between  characters  and 
groups.  This  will  lei  you  send  Famswonh  at 
anv  speed  yi>u  want. 

The  aexL  menu  is  the  mode  and  groups 
menu.  The  mode  can  be  set  to  ''WRDS/' 
'SlGSr  or  "CHRS;^  The  WRD  mode  will 
send  300  common  CW  words  and  abbre\  ia- 
tions.  The  SIGN  mtxSe  sends  caltsigns.  The 
U.S.-designaied  callsigns  are  used  and  suffix 
addenda  are  also  sometimes  added:  i,e,  /AG, 
/AA>  /AEJM,  II,  etc.  This  iillows  you  to  gel 
used  10  the  callsigns  most  commonly  used  in 
exams- 

In  the  CHRS  mode,  random  characters  arc 
sent,  ^ou  ciin  sei  ilic  character  group  size 
from  0  to  15,  With  the  group  net  to  0  the 
keyer  will  .send  characters  one  at  a  time. 
Each  time  yiiu  press  the  dot  paddle,  the  key- 
er will  send  and  display  die  next  chamcier 
and  then  stop.  If  you  want  to  hear  the  same 
character  again,  press  the  dash  paddle.  You 
can  do  this  as  often  as  you  want  until  the 
sound  of  that  character  is  familiar.  To  listen 
to  a  different  character,  press  the  dot  paddle. 

In  ihc  WRDS  mode,  the  group  size  is 
used  to  set  the  way  w(?rds  anir  sent.  Normal- 
ly, words  are  sent  lo  1111  the  LC'D  display  and 
the  Tutor  stops  so  ytm  can  check  yotir  copy. 


14  73  Amateur  Radio  Today  •  June.  1 995 


Field  Day  in  a  Bucket? 


Do  you  have  an  all-band  IfiOtlim  6 
meter  portable  antenna  ^siem? 

Is  it  ccmplete  and  leady  to  go 
whenever  and  wherever  neecfcd? 

Can  you  cairy  it  in  a  simple  lOlb 


Of 


•  Can  you  install  it  anywhere  in 

minutes? 
Mcie  than  field  dav  fim  is  involved 
File,  flood,  quake,  wind,  explc^ion — the 
unthinkable  can  always  happen.  What 
could  it  mean  to  your  family  and  your 
community  if  you  weie  prepared? 

Grab-N-Go  Readyl 

The  TNT  Grai>N-Go  anienna 
sysiem  is  cort^ete  with  evoy- 
ihing  you  need  to  launch,  anchor, 
siispcnd,  and  feed  its  liigh  pertbr- 
majK:e  aiiicnna  and  fiidiaie  a  good 
signal  anywhae  from  160ihru6 
metos.  When  you  start  to  install 
your  antenna  v\helticr  in  the  ^^ild 
or  in  your  own  tsack  yard,  you 
won't  have  to  stop  to  chase  a  p^rt  at  th:  store. 
Everything  is  them,  all  ready  to  go. 
WTiat's  in  the  Bucket? 

Start  ^^'^ th  a  66- It  TNT  Aav  eniurer  antenna 
and  its  mating  silver-tipped  66-fi  low  band 
extension*  Include  97-ft  isolated  RG-8x 
feedline  with  silver  connectors.  Pack  it  in- 
side the  QuickLaunch  bucket  containing 
everything  you  need  to  hang  a  wire  and 


PASS  THIS  TEST  I 

WIN*5 

Clip  this  ad  and  circle  the 
TigerTail™.  Send  it  with 
your  order  to  get  S5  off 
any  purchase. 


Can  You  Find 
theTiger'sTail? 


If  your  eyes  are  sharp  you  can  spot 
the  TigerTail™  in  the  photo  above.  It 
puis  extra  growl  into  the  signal  tronr\  the 
Hand  Transceiver  it's  attached  to. 

TlgerTaiP  innproves  SWR,  iowers 
radiation  angle,  and  extends  range. 
You  can  use  low  power  and  save  your 
battery  pack,  but  stifl  have  a  big  signal. 

Better  than  an  amplifier,  jt  improves 
reception  too,  TigerTaiP  does  alt  this 
by  simply  slipping  under  your  flex  an^ 
tenna  and  just  hanging  down.  It  doesn't 
stick  up  or  out  or  get  in  the  way.  It's  the 
simpfest  way  to  Doost  your  signal. 


keep  it  there:  fluorescent  launch  line, 
bright  red  reusable  projectiles,  safety 
cover.  200- ft  spool  of  black  UV- 
proof  support  line.  Add  detailed 
manuals.  It's  a  complete  system  n^dy  for 
adaptation  to  the  circumstaoces  of  any 
situalion. 

The  emergency  communicaljons  team 
that  todta  Gial>N'<jo  to  San  Salvador  for 
the  earth  quake  had  never  used  one  before. 
But  they  wiere  on  the  air  15  minutes  after 
unk)adij^  the  taxL 

An  Action  T^ 
Put  the  TNT  Grab-N-Go  to  the  test 
like  low-power  eniiiusiast  Bob  Joiner, 

WB7BIV.  Bob  look  one 
out  into  the  weston  Oi^ 
gon  v^-oods  for  field  day 
Using  its  launL+iii^  sys- 
tem, 68  year-old  Bob 
placed  the  antenna  feed- 
poini  at  75  feeL  Thenworidng 
the  ends  around  the  branches,  he 
tied  them  oflF  to  foim  an  in vened 
V.  Fifteen  minutes  frwi  go,  he 
went  on  the  air. 

Over  the  next  24  hours,  Bob  operated  80. 75, 
40, 20  and  ISmeieis.  He  contacted  196s!ntions 
acn:)ss  North  Amoica  from  one  coast  to  the  other, 
usifig  ofih  950  millh^ans  cfonqjia  pmver—kss 
Ifaffli  a  pencil-si/jed  flashlighi  consumes, 

Thai's  the  bottom  line:  The  TNTGrab-N-Go 
is  not  only  quick  to  deploy,  it  gets  the  menage  out 
when  the  chips  are  down. 

Readiness  has  a  Payoff 
You  donl  Im  ve  to  wait  for  di^ist^  to  mpy  the 
benefits  of  preparedness. 

Picture  yoiinselfat  the  end  of  the  day'  en- 
ccunped  in  pine  scented  soUnde  while 
chatting  with  radio fiiemis  across  tfie  coti- 
tinertt. 

Vistuilize  tf^e  waniJlh  of  the  cabin  fire- 
place as  the  Sim  sets  Ofi  tire  da  slope  and 
the  cold  winds  howl  in  the  cfmmcy.  Yet 
even  tiere,  you  can  cormmmcaie  with  t}w 
whole  wvrldmyau  wmt for  tomorrow. 

And  thmk  of  the  fim  (f talking  to  the  an- 
tipodes late  ifilo  the  niglitafferajiill  tmcd 
cfjish  caiighi  in  a  clear  motmtaifi  lake. 
An  these  ^dy  benefits  of  piepat^ness  are 
more  than  pure  enjovinent  They  ensure  that  you 
really  have  what  it  lakes  lo  be  of  sa^oe  when 
lives  depend  on  it 

Besides,  imagine  the  satislaction  of  setting  up 
for  fi  eld  day  as  qmckly  as  most  hams  can  unload 
thecoolo'femthetnjnkofthccar.  ■ 


What's  a  TNT? 

A  TNT  is  a  resonant  antenna  fed 
off-center  at  its  TNT  point — tne 
unique  spot  where  impedance  is  the 
same  on  many  bands.  The  result  is 
VSWR  under  1 .5:1  un  multiple 
bands  without  a  tuner*  TNT  feed 
also  increases  antenna  bandwidth, 
making  it  easy  lo  use  with  a  toner 
everj'where  else,  including  MARS, 
CAP,  RACES,  and  commercial  fre- 
quencies. 

TNT's  are  insulated,  weather- 
sealed,  kinkproof,  and  unobtrusive- 
ly black.  And  they  come  with  a 
promise:  Any  lime  one  breaks  or 
fails  for  any  reason.  Antennas  West 
will  repair  or  replace  it  free. 

The  Grab-N-Go  Adventurer  ver- 
sion of  the  antenna  has  two  sections 
that  mate  without  soldering  or  tools 
required,  and  without  mechanical  or 
electrical  sacrifice.  When  66  ft  long, 
coverage  is  3.5  to  60  MHz.  Forty, 
20,  10,  &  6  m  bands  are  no- tune. 
When  1 32  ft  long,  coverage  is  K8  to 
60  MHz,  and  the  80  J  7,  &  12  m 
bands  also  become  no- tune. 


■  TNT  Grab-N-Go  Adventurer 

Complete  and  ready  to  use,  includ- 
ing feedline,  launcher  and  UV-proof 
support  line.  $120 

Add  $14  S&H. 


Q  Yes,  I  want  to  be  Grab-N-Go  ready  from  160  to  6 

Send  my  complete  ready- to- use  Grab-N-Go  TNT  antenna  system. 

Send  my  TigerTaiL  (1  for  $7.95,  2  for  $15,  3  for  $21.  Specify  band) 
Send  a  combo  (GNG  +  TT).  (Just  add  $5  to  your  GNG  order.) 

CD  Yes,  I  circled  the  TigerTaU!  Knock  $5  off  my  order. 

Name _Amt.  Enclosed 


I 
I 


I 


6/95 


I 
I 
I 


Call_ 
Street 
City 


Phone 


Unit 


AntennasWest 

Box  50062-S  Provo  UT  84605 


State 

InfoPak     Ord 
$1  HoQ 


Zip. 


er 

ine 


800  926  7373 


1 
I 
I 
I 
I 
I 

J 


9 
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If  you  want  lo  try  praciicing  cc^ying  wonis 

in  your  head,  you  can  set  the  group  size  to  0 
or  L  The  code  generator  will  send  random 
words  continuously  and  they  will  scroll 
across  the  screen.  You  won' I  be  able  to  write 
the  words  and  check  them,  but  if  you  want 
to  leam  to  copy  in  your  head  this  will  give 
you  good  training. 

The  third  menu  is  the  character  menu, 
which  lets  you  select  which  characters  you 
want  to  practice.  It  is  only  displayed  if  you 
select  the  CHRS  mode.  When  it  is  first  dis- 
played, you  will  see  all  the  possible  charac- 
ters. To  select  just  some  of  the  characters, 
use  your  paddles  to  "erase"  the  characters 
you  do  not  want  to  copy,  and  leave  the  ones 
you  do  want  to  practice. 

When  you  are  ready  to  copy  random 
code,  the  code  will  be  sent  and  displayed  on 
the  LCD  screen.  When  the  screen  is  full,  the 
Tutor  will  stop  and  let  you  compare  your 
copy  with  what  was  sent,  To  send  another 
set  of  80  random  characters,  just  press  a 
paddle. 


The  SO-Clnracter  Mode 

In  this  mode  you  can  send  or  receive  code 
but  it  will  not  scroll  across  the  screen.  In- 
stead, it  wiO  fill  up  the  80  characters  on  the 
screen  and  stop.  This  feature  is  especially 
useful  if  you  arc  copying  code  with  pencil 
and  paper,  because  it  lets  you  concentrate  on 
copying,  and  after  80  characters  you  can 
check  your  results.  This  mode  is  also  helpful 
when  you  are  practicing  your  sending^  be- 
cause it  will  let  you  concentrate  on  sending, 
and  when  the  display  is  full  you  can  check 
to  see  how  well  you  sent. 

Constant  Tuning  and  Sidetone 

This  mode  will  let  you  send  a  continuous 
tone  to  the  transmitter,  and  a  sidetone  signal. 
You  can  use  this  mode  to  tune  your  antenna 
or  to  change  the  frequency  of  the  sidetone 
oscillator.  The  sidetone  frequency  can  be  set 
from  600  Hz  to  900  H2. 

The  Clock  Mode 
The  clock  mode  displays  the  time,  date 


and  day  of  the  week.  In  this  mode,  it  also 

shows  if  the  alarm  is  set.  When  the  alarm  is 
activated,  the  clock  will  send  the  message 
stored  in  memory  "R/"  It  sends  it  in  CW  on 
the  sidetone  speaker  (but  rK>t  to  the  transmit- 
ter!) and  simultaneously  displays  it  on  the 
LCD.  This  message  can  be  up  to  15  charac- 
ters in  length.  If  you  do  not  have  a  message 
in  tnemory.  the  alarm  just  beeps. 

Obtaining  the  Parts 

Except  for  the  8752  and  PC  board,  all 
parts  are  available  from  catalog  parts  suppli- 
ers like  Digi-Kcy,  Mouser^  JDR,  etc.  The 
prc*programmed  87C52  and  PC  board  are 
available  from  the  author  (5200  NW  43rd 
St.,  Suite  102-177,  Gainesville,  FL  32606; 
E-mail  n4uau@freenct.ufl.edu)  for  $40.  In 
addition,  the  author  has  a  convenience  pack 
of  all  the  electronic  pans  for  $85  and  a  limit- 
ed number  of  bo?t  parts  (aluminum  box, 
pre-bent  Lexan  cover,  speaker  and  wall 
transformer)  for  $15-  Florida  residents  add 
sales  tax  please. 


2  Meter  Portable 

AiTow  (shafts  Antenna 

This  IS  the  one  you  have  heard  about 
Changes  frvm  a  walking  sUck  to  a 
4  elejuent  beam  m  itu  Ihe  2  aimut^i,  -a 
9iroo«  &  li(ht  Wrtglii       ^         ^ 


Includes 
Shippmg 


C.  W.  WOLFE  COMMUNICATIONS 


Arrow  Antenna 

1461  Peacock  PL         ----       ^303)  663-5485 

Lovfelajid.  CO    80537        Fuc  (303)663-5065 

ORCIX  00  ON  REJ^DEK  SERVICE  CARD 


BUY    SELL -TRADE 

All  Brarids  of  2  Way  Radios 
^        and  Equipment  ^ 


1113  Central,  BHIings.  MT  59103 

406-252^9220  Fax:  406^252-9617 

Ca//  Of  write  forcurrsnf  tiy&r 


Next  Day 


22 


We  Ship    iVcjJArjr 


1 


Rainbow  Aaaortmetit 


2nd  Day    ASAP 
S24.9S    SI9.9S 


Uf'U 


Antemws  West 
ySO  1)373-8425 


l<f&         S29S5 

200  SJ9^5        S34.9'i  S29,9i 

400  U9M        S44.9S  SS9.9S 

SOO  S54.9S        $49.95  S44.95 

lam         $9935        $»9M  $79S5 

AB  urdLT^  |>|3d  Inti  ildj  mir:  \fri^H-\i^  m^t\. 
E'nr  il^rrHtijIil  Jir  drll^vrv  jdd^lIlL 
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The  NEW  PacComm  PicoPacket 


Compact!  Only  I "  x  2.5"  x  3".  An 
inch  shortLT  than  a  pack  of  ciga- 
rettes. 

Powertui!  Z-181  high  inlegration 
MPU  with  one  megabyte  address 
>pace,  A  real  pDwcThouse, 

Inexpensive!   Uiily  US$129  (32k 

RAM  model). 

Perfect  Be0nner's  TNC*  Every 

teaiure  you  would  expect  in  a 

normal  size'  AX. 2.^   120()  baud 
TNC.  plus: 

On-Line  HELP!  So  easv  to  learn! 
Type  Help  and  a  command  name  (or 
part  ol  a  command  name)  and  re- 
ceive the  correct  spelling,  shortest 
ahbreviation.  default  value(s),  ac- 
ceptable values,  and  a  shon  explana- 
tion of  its  functjoa 


programs  for  both  DOS 
ami  Windows  ^^  included. 

Personal  Message  System  witli  all 
the  state-of-the-art  leam  res. 

APRS  ( Automatic  Packet  Reporting 
System )  cotiipatible  comprehensive 
GPS  support  built-in. 


EPROM  and  RAM  are  sock- 
eted tor  case  in  upgrading  firm- 
ware and  increasing  menior>. 

RJ  -45  serial  cable  with  adapter 
to  J>h-9S.  RJ-45  radio  cable  has 
real  wire  -  solders  easily  to  radio 
coiuiectors, 

Insuuction  manual,  schematic . 
Quick  Command  listing,  power 
cord  included. 

Options 

128k  or  5  I2k  RAM. 

Full-time  GPS  port  t second  serial 
pt)n)  with  reaMimc  clock  and  128k. 

Mating  CJPS  receiver  A  Trimble 
SVeeSix-CM2  receiver  fits  in  a  sep- 
arate case  the  same  size  as  the  Pico 
and  attaches  via  an  audio  stereo 
cable. 


PacComm  Packet  Radio  Systems,  Inc, 

44 1 3  N.  Hesperides  St..  Tampa,  FL  .V^6 1 4-76 1 K 
+i8 1 3 )  874-2980  Facsimtle:  +(813*  872-8696 

BBS:  +(813)  874-3078      CompuSci^e:  76576,2(M)3       Internet:  email (s'paccummx'om 

Urders  &  Catalog  Requests  ,  i80U)  486-7388  (24  hum'  voice  mail  i 
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Feedback 


In  our  continuing  effort  to  present  ttie 
best  in  amateur  radio  features  and 
columns,  we  recognize  tha  need  to  go 
directly  to  the  source — you,  the  reader. 
AftiOes  and  columns  are  assigned  feed- 
back numbers,  which  appear  on  each 
article/column  and  are  also  listed  here. 
Please  rate  each  feature  or  column  as 
"Great,"  "OK,"  or  "No  Way."  Mail  your 
responses  to;  73  Magazine  Feedback, 
70  Route  202N,  Peterborough,  New 
Hampshire  03458. 

I  Never  Say  Die 

2  Letters 

3  QRX 

4  The  N4UAU  Super  CW  Station 

5  Col  I  in  ear  5^- Wave  Omni  Antenna  for 
2  Meters 

6  Review:  T?ie  SGG-230  Antenna  Tuner 

7  Review:  The  KK-1  from  AEA 
6     Battery  Monitor  and  Charge 

Controller 
9    An  Inexpensive  Morse  Code  Keyer 
10     Measuring  the  Antenna  from  the 
Shack 

II  Review:  The  COY2M3EL  '^Stealth" 
VHF  Yagi 

12  Tone  Burst  Generator  and  Decoder 

13  Carr's  Corner 

14  Hamsats 

15  Homing  In 

16  Ham  Help 

17  Above  and  BeyorxJ 

18  ATV 

19  QRP 

20  RTTY  Loop 
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SMART  AC  or  SOLAR 

B4TTER\  C  ONTROLLERS 


Ftm  GFI..CELLS  OR  tE^  D-A  CID  &4  TTERJES 

•  TO  2iV.  110/220  VAC«  BO/SO  HZ 
CQtfnmfOUS  CtiAftGEf.  UC39De  I  c  , 
PTC  FUSE,  SWiTCHWiLE  CURREMT. 
ItEVERse  BATTERY  PROTECTION. 
TRiCKLE  START,  DSi,  SIDEO  PCB. 
SCR  EW  T  E  RMIN ALS,  &  MANUAL, , 

PURCHASE  BA5IC  LWT  OR  COlWf'Lm'E  KJ  T  W  METER.  LO-VOLl 

OFT!  ON  TRWJS  FORMER,  ^  EMCk^SUflE 

COHPLBWKm 

BC<^OMTL4)6  FOReV;1  WW«P  MAX;.,. „..„.„.. i1 26 .95 

BC-CONTL-^2   12  OR  14  V  1  Al^  MAX ,|l26.e& 

BC-CQUTL-2B  24  OR  2a  V.  1ffi  AMP  MAX....... „..,„.4i39.BS 

BABiC  COWTP*^  '  gP*  6T0  HV;  1  AMP  MAX „ J   &#J»5 

24  TO  2BV  "lQ_™,*nH+>.4Jjjii.nj..ijj..ji.LJii.«........™...-F.,i-.*  ■&4j»3 

OPTIONS ;  T  RJiiWSFORWER ^  .^^^ - „.™,™..^ $   1BJJ5 

AUTO  LOW  ^rtXf  DISCONNECT  W  ALARM  OUTPUT  „..„„.»  lajOO 

f?LVT  fgP^^^i/  f"-  OUP^  LEVEL  VOLT  COWTROL 

SC-COHTL-OO  (W  LOVOLT  &  ENCLOSURE) „„f  IM.fr5 

SC-EASjC -00  BASIIC  SOLAR  COf^fTROLLEW  ■    .   f  54J»5 

eCzfi*:  EOMPtETE  S  AMP  COWTROtLER ^Iftfl  A5 


CURTIS  KEY ER  KIT 


fiCLUDCS  MJDK>  AMPUfCR.  IAM»C  KEYWG,  AOMSTAILE 

SPtEOCOWTROI S3SA5C  SPEED  WtETER 1  lOJIO 

POfiMEG  KEYMO^TONE-WEKafT  CONT1IOL__ ^  IILOO 

i-aoo-jAD€  pno 

F*x:  eoj-329-«4» 
tiOaCA  ADtr.l  CCi 

PUTTtWa  ^>C  *>IUKTBLW  SACK  HM  HATi  O  mmWf*m  mW.  BMJBUTTDj 


Direct  Digital  Synthesizer  Kits 

DDS-i  $149  krt,  S209  assembled. 

•  2  Hz  to  12  MHz.  2  Hz  steps.  Sine  and  TTL 

•  Dip  switch  or  parallel  bus  controlled, 
•3"x4*PWB.  Requires +/-5VDC- 

•  5ppm  inlernai  crystal  oscillator 

DDS3  pa  S249  kit.  S399  assembled. 

•  8  bit  PC  bus  version  of  D0S~3. 

•  Sine  output  to  +20dBm  into  50 O. 

•  0-70  dB  step  attenuator  added. 

•  Provision  for  external  clock  added. 

•  V-Basic  and  C  software  w/sources. 

DDS-ia  S89  kit  only 

•  1  Hz  to  524  kHz.  In  1  Hz  steps,  sine  only. 
•4"x5^"  PWB.  Requires  W-5  VDC, 

•  Dip  switch  controll  of  discrete  DDS. 

Calf.  Write,  FAX  or  e-mafi  for  catalog 

Novatech  Instruments,  Inc. 

1530  Eastlake  Avenue  East  Suite  303 

Seattle,  WA.   98102 

206  328-6902  FAX  206  328-6904 

e-mail  novatecti@eskimoxonn 
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COLOR  SLOW  SCAN  TV 

for  the 
SOUND  BLASTER 


NaiM  senii  and  /scervtSEow  Setn  TV  wtth  your  Seund  gJitt«r 

coni|jatii3l$  SAu/id  cm4  m  FULL  COCPRICE  Easy  an<i  fun  lo  ui«l 

S«nd  your  own  pktuni  and  Rihciive  im  Rota>Ot  9,12,it4,3^  OCW, 

RoDdt  3e  A  7J  COLOR  4iitl  Scotty  1  &  2  in  COLOR. 


Riquirea  PC,  VGA  A^Q  i  4»0  ■ 

^$&  molars,  and  Sound  OlAtlirr 
-C-onipallbte  bound  caid. 

Shipping  $&  -OWTieil  flO 

llllnada  residents  add  6  2S%  lu 


ONLV  $99.95 


SLOW  &C AN    il  „„ 140.00 

AUDIO  ANALYZEiR MS9.W 

Fox  A15-J-M  2Ue 


Harlan  Technologies 
5931  Alma  Dl  -  Rockford,  illlnois  61108 
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6146W 


RF  Parts  Co.  recently 

purchased  ttie  last 
production  run  of  JAN 

61 46W  tubes.  This 

rugged  ECG  version 

was  designed  especially 

for  Collins  Transmitters  &  Transceivers. 

TTie  best  tube  for  your  S-line! 

Special  $1 9.95  ea.    $44.%/matched  pair 

We  can  s^ip  UP.S.  C.O.D.  or  VISA/MC 
Foreign:  Small  packet  EMS  Postal  acJd  $10. 

RF  PRRTS  COMPRNV 

435  So.  Pacific  St. 
Tek  (61 9J  744-0700 

1-800-RF-PARTS 


San  Marcos.  CA  92069 
Fax  (619)  744-1943 


HanriCafl  CD-ROM 

us  St  IrilcmaUonal  Calisl^n  Ixwkup 
Over  1,l30,tKX]  listings  and  TOS  Countries 

Incudes  US.  Clubs  &  MIttry  Stataons. 
LCALL  DOS  S  windows  prograim  looks  up 
name,  address.  ei^^^Ksn  d^le.  biflh  ysaf, 
hcense  ^3SS.  countY,  EatTong  ana  w3e, 
XDfye  e^''atiori,  bedm  headcMg  A 
n^  between  US  scions,  Grid 
Square.  RetrievQ  by  any  data  element  on 
,  C9l.  name  and  zip  on  the  MAC. 
Hundreds  sjf  new  shareware  porgrams  are  on  tfiis  disc.  For  a 
arger  coltectson  of  software  ask  shout  trie  Electronics  Software 
Coonpefidiyni  CD  ROW. 

•  Ho  hard  dtak  required  ♦  Print  Labels  ■  Export  to  hard/disi( 
or  floppy  ■  TSR  fiJiis  from  te^t  wir>daw  •  Updated  every  Apri 
S  Oct  *  Standing  orders  accepted  -Dealer  discount  an  25  or 
more  *  Latest  public  domain  PC  software.  Same  low  price  of 
150.00  plus  $5.00  shipping  (U.S  onty), 

NewCD-RoiTi 

Eleclronics  Software  Compeodium 

The  ESeClrorats  Software  Compendium 

■te  a  ediection  of  shareware  programs  arid 

/  data  fMes  that  peftain  to  ekctronics.  brood- 

castirig.  amateur  radio  and  SWL  activity. 

Ov«r  15,000  files  in  totat.  The  disc  is  updated  and  issued 

annuaFly  m  April    Over  200  megabytes  of  PC  af«l  30 

megabytes  of  MAC  soPtware,  Send  yma  order  to  Buckrftastef 

Publisrving,  I2S00  plus  S5.00  shipping  (LT.S).  Checks 

accepted.  QuCKMASFER 

Route  4.  Box  1630  Mineral.  VA  231 17 
703:894-5777  -    &00:282-562S 
703:694^91 41  (FaK) 
Internet:  infQ@buck  com 
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BAHERIES 

Njc)<  el -Cadmium,  Alkaline,  Lithium, 
Sealed  Lead  Acid  For  Radios.  Computers, 
Etc,  And  All  Portable  Equipfnent 

YOU  NEED  BATTERIES? 
WE'VE  GOT  BATTERIES! 

CALL  US  FOR  FREE  CATALOG 


E-H,  YOST  &  CO. 

2211  DPABVIEWRD, 
MIDDLETON.W!  53562 

PHONE  6&a-e31  "3434 
FAX  606-631-1062 
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I    50  WATT  DUMMY  LOAD 


OA-437  DUMMY  LOAD,  rated  50  watts  cortmuous 

into  50  ohms.  VSWR  1 .5:1  max;  220  to  1 000  MHz. 

C"  RF  conn  3x6.8x3.  4  lbs    USED ,..,  $27.50 


50  UH  ROLLER  INDUCTOR 

38-TURNS  3/8"W  edgewound  sifvered  ribbon  forms 
81x4.3'  dia  coti;  fiberglass  end  plates.  P/o  1  KW 
antenna  tuner;  o/a  7,3x13x5.2,  8  lbs.  sb. 
#L1/CU938.  USED $65, 


10  OH  ROLLER  INDUCTOR,  IS-lums  #16  sifver- 
iiJifved  wire  forms  2'  dia  coil.  3.5x4.5x2.6.  3  lbs. 
#1121-7029,  HEW S2B.00 


Prices  FO.B  lima  Q  <  VISA.  MASTIflCARD.  DISCDVEP 

Allow  lor  SItipfimg  *  Write  br  latest  Catalog 

A^dres^Pipt  71  *  Pt)ore4l9/22T'G5T3  *  Fax  411/227-1313 


FAIR  RADIO  SALES 

1016  E.  EtlHEKA  •  Boi  IIOS  •  LIMA.  OHIO  •  45802 
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Humber  S  on  your  Feedback  card 


CoUinear  5/8- Wave  Omni 
Antenna  for  2  Meters 


Commercial  antenna  performance  at  a  home-brew  pricei 


I 


by  John  Conklin  WD0O 


Ready  in  try  your  hand  al  building  an 
omnidirectional  gain  amenna?  This  may 
be  just  the  projeci  for  yoyf  Using  ordinary 
hand  itiois,  vou  can  consiruci  ihis  antennu  in 
one  evening  frum  common  hardware  slore 
maierialii. 

dB  or  Not  dB? 

What  does  all  this  gain  stuff  mean  ,  .  , 
really?  An  electronic  amplifier  has  an  abso- 
lute 11  mil  to  ihc  amount  of  power  it  can  pro- 
duce, regardless  of  the  input  level.  Accord- 
ingly, amplifiers  are  ofien  rated  in  watts — an 
absolute  term.  Antennas  on  the  other  hand, 
have  no  maximum  theoretical  output  pow- 
er— Vih^i  you  get  out  of  them  depends  on 
what  you  put  into  ihem.  Therefore,  antenna 
performance  is  rated  in  relative,  rather  than 


absolute,  terms.  Enter  the  decibei  (dB).  A 
decibel  is  one  tenth  of  a  bcl,  named  for 
Alexander  Graham  Bell  (hence  the  little  d 
and  capital  B).  Originally  established  to 
express  changes  in  sound  levels,  the  decibel 
is  a  term  of  relative  powen  A  change  of  t 
dB  in  power  level  is  just  barely  detectable 
by  the  human  ear. 

The  correlation  between  the  dB  and  pow- 
er ratio  is: 

dB  =  10  log  (output  power/input  power) 

A  gain  of  3  dB  corresponds  to  a  doubling 
of  power  Thus,  an  antenna  with  a  gain  of  3 
dB  will  have  the  same  effect  on  your  signal 
strength  as  if  you  had  doubled  output  power. 
As  an  added  bonus,  the  gain  of  an  antenna 
applies  to  received  signals  as  well. 

Where  does  all  this  extra  power  come 


iTom?  According  to  the  first  law  of  thermo^ 
dynamics  (conservation  of  energy)*  you  can't 
get  something  for  nothing.  To  create  gain  in 
any  given  direction,  the  power  must  be  taken 
from  some  other  direct i(^n.  In  the  case  of  a 
beam,  tnosl  of  the  RF  is  concentrated  toward 
the  front  of  the  array  and  sacrificed  i\i  the 
sides  and  rear  An  omnidircciiun:il  antenna, 
on  the  other  hand,  obtains  its  gain  by  reduc- 
ing the  amount  of  RF  that  is  radiated  up- 
wards. Look  at  it  this  way:  An  omni  antenna 
has  a  radiation  patteni  shaped  like  a  dough- 
nut. In  order  tu  increase  its  gain,  the  dough- 
nut merely  need.s  to  be  Hattened.  thus  putting 
more  signal  out  instead  of  up. 

Gain  must  be  expressed  in  relation  to 
some  standard  for  it  to  have  any  meaning.  In 
antenna  work,  these  values  are  usualiv  ren- 
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fi^^urt'  I.  From  dipoie  w  deluxe.  See  this  section  ofihe  text. 
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CORPORATION 


9  Autry 

Irvine,  CA  92718 

(714)  458-7277  •  FAX  (714)  458-0826 


ASTRON  POWER  SUPPLIES 

HEAVY  DUTY  *  HIBH  QUALITY  •  RUGBED  «  RELIABLE 


MODEL  VS^50M 


SPECIAL  FEATUflES 

SOLID  STATE  ELECTRONICALLY  REGULATED 

FOLD-BACK  GUfiREWT  LIMIIfNG  Proiects  Ptawer  Supply 

from  excessive  current  &  continuous  shorted  output 

CROWBAR  OVER  VOLTAGE  PROTECTION  on  all  Models 

Evcipl  RS-3A.  HS-4ft.  HS  5A,  RS-4L  RS^L 

MAINTAIN  REGULATION  t  LOW  RiPPlE  at  low  Erne  tnptil 

vottage 

HEAVY  DUTY  HEAT  SINK  •  CHASSIS  MOUNT  FUS€ 
THREE  CONDUCTOR  POWER  CORD  excspl  for  RS-3A 
ONE  YEAR  WARRANTY  •  MADE  IN  U,S^. 


PEIFOHMANCE  SPECIFIC ATICIIIS 

•  fNPUT  VOLTAGE:  105-12SVAC 

•  OUTPUT  VOLTAGE:  13,8  VDC  t  0.05  volts 
(internafiy  Adjustable;  1  MS  VDC) 

•  RIPPLE  Less  than  &mv  peak  to  peak  (full  load  \ 
low  lin«) 

•  All  units  available  in  220  VAC  input  voltage 
(except  for  SL-nA) 


SLSE 


I 


LOW  PROFILE  POWER  SUPPLY 


Mooa 

SL-11A 
SLIIR 
SL11S 
SL^11R-RA 


Colon 
Gray     BiMk 


ContlnuEmi 
Quty  (Amps) 

7 
7 

7 
7 


ICS* 

lAjQpd 

II 
11 

It 
11 


Size  riNt 

2%  ^  7% «  9y* 
x7    ^%^k 


Shlpiiino 


WL 


12 
12 
12 
13 


RS-L  SERIES 


•  POWER  SUPPLIES  WITH  BUILT  IN  CIGARETTE  LIGHTER  RECEPTACLE 


RS-4L 
RS^SL 


Cantlnutift 
Duly  lAii^] 

3 

4 


iCS* 
(AJiptI 

4 
S 


Size  IIH 


H 


e  UN) 


Sl»tp0ing 


Wl 


3y?  >^  evs « Vk 


6 
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SERIES 
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19"  RACK  MOUNT  POWER  SUPPLIES 

Cgntinuftji 
MODEL  Duly  [Ampst 


MODEL  RM'35M 


flM-12A 

RM-35A 

RM-50A 

RM-60A 

Separate  Volt  and  Amp  Meters 

RM^12M 

RM-35M 

RM-SOM 

RM-50M 


9 
25 

37 
50 

9 
25 

37 

50 


res* 

jAmpsI 

ta 

35 

50 
55 

12 
35 
50 


Size  [IN) 
HxWxD 

5%  X  19  X  8% 

5%  X 19  X  12!^ 

57*  X  19  X  12^^ 

7  X  19  X  12V? 

5%  X  19x8% 

5V4  X  19  X  12^ 

5^x19x12^ 

7  X  19  X  12  v^ 


^"'ffl 


WL 


16 
3@ 

50 
60 

16 
38 
50 

60 


RS-A  SERIES 


MODEL  BS-7A 


MODEL 

RS-3A 

RS4A 

RS-5A 

RS-7A 

RS-7B 

flS^lOA 

RS-12A 

RS-128 

RS-20A 

RS-35A 

fS-SOA 
RS-70A 


Colors 
Gny       Black 


t 
* 


Cflntiaioii 

Djjiy  (Amps) 

2.5 

4 

§ 

7.5 
0 

a 

16 

25 

37 

57 


IGS' 

(ArapM 
3 
4 
§ 
7 
7 
10 
12 
12 
20 

m 

50 
7D 


SfZI  |IN| 
It  X  W  X  D 

3  X  4^4  X  5^ 
3^  X  e^7  X  9 
S%  X  6^'t  X  Vk 
3^  X  6'^^  X  9 
4  X  7^  X  10% 
4  X  Vk  X  Wk 

AVi  X  ft  X  9 

4  X  7%  X  Wk 

5  X  9  X  10^ 

5x11  X  It 

$  X  13^  X  1 1 

6  X  13V*  X  12^ 


Shlpplii 

Wl.  |lbt.) 
4 
5 

9 
10 

11 
13 

13 

le 

27 

46 

48 


RS-M  SERIES 


MODEL  RS-35M 


MODEL 

Switchable  ^oJl  and  Amp  metef 
RS-12M 

Separate  volt  and  Ajrip  meters 

R$-20M 

FS-35M 

RS-50M 
RS-70M 


Cofltiimi^ 
Dity  lAnpij 

9 

16 
25 

37 

57 


ICS' 
(Anpi) 

12 

20 

35 

50 
70 


Sizi  |IH| 
H  xW  X  D 

4^A  X  8  X  9 
SXtX  10^ 

5x11  X  11 

6  X  13V*  x  11 
6  X  13V4  X  12% 


Sllppini 
WL  (III.) 

13 

18 
27 

46 

48 


VS-M  AND  VRM-M  SERIES 


Separate  Volt  and  Amp  Mel&rs  *  Output  Voltage  adjustable  from  1A%  vofts  *  Current  limll  adjustable  \\<m  1.5  amps 
to  Full  Load 


VS-12M 
VS-20M 
VS-35M 
VS-50M 


Cntliiiis 

W|  [Anpi] 

@13,8V0C  ©lOVOC  ®&VDC 

9              5  2 

16              9  4 

25            IS  7 

37            22  10 


MODEL  VS-35M 


Variabte  rack  mouni  power  supplies 
VRM4SM  25  15 

VRM-50M  37  22 


7 

10 


ICS' 
|A>Ft| 

@13.8V 
12 
20 
35 
50 


35 
50 


t\l%  [IK] 
M  X  Wx  II 

4^^  X  8  X  9 

5x9x  lO^i^ 

5x  11  x11 

6x  13%x  11 


5%  X  19  X  12^ 

5V^  X  19  X  \Vh 


siipprif 

WL  {\%%\ 

13 
20 
29 

46 


38 

50 


RS-S  SERIES 


MODEL  RS'12S 


Built  in  speaker 

MOOEL 
ftS-7S 

RS-10S 
RS-12S 
RS-20S 

SL'IIS 


Cfllart 


« 


Ciilfiiiit 

ltt|  |Al|t) 
S 

7.5 
% 

16 
7 


ICS* 
ABpt 

7 

10 
12 
20 

11 


sizt  imi 

H  x  Wx  a 

4X7%X  10^ 

4  X  7^/7  X  lO^i 

A%  X  8  X  9 

5X  9  X  lOVz 

Vk  X  7Va  X  9V^ 


Sfcippiif 
Wl.  (lit.) 

10 

12 

13 

13 

12 


ICS — In^efmittent  Comn^unication  Service  (50%  Duty  Cycle  5min.  on  5  min.  off) 
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dercd  in  terms  of  dBd  (gain  over  a  dipote). 
or  kss  commonly,  dBi  (gain  over  isotropic). 
Since  an  isoiropic  radiator  is  a  purely  theo- 
retical antenna,  all  measurements  in  this  arti- 
cle arc  expressed  in  dBd.  Incidentally*  many 
manufacturcrsi  neglect  to  include  any  stan- 
dard reference  point  in  their  advertising. 
There  is  no  way  of  telling  whether  the  pur- 
poned  gain  is  over  a  dipok.  a  ground  plane, 
a  dummy  load  or  isotropic — even  the  vener- 
able dipolc  has  2.1  dB  gain  over  isotropic! 
It*s  wise  lo  take  advertised  claims  with  a 
grain  of  salt. 

t)tom  DIpote  to  Deluxe 

An  assortment  of  aluminium  and  hard- 
ware can  double  your  efJeciive  radiated 
power.  Here's  haw. 

As  you  probably  know,  a  half-wave 
dipole  is  customarily  fed  at  the  center.  This 
is  w^here  the  current  is  hishest  and  the  \olt- 
age  is  lowesL  thus  providing  a  nice,  low 
impedance  point  for  connecting  5 2- ohm 
coax.  At  the  ends  of  the  half* wave  antenna 
just  the  opposite  situation  exists — the  cur- 
rent is  lowest,  and  the  voltage  is  highest. 
cofisiiiuting  a  very  high  impedance  feed 
point. 

Some  sort  of  matching  device  must  be 
used  in  order  to  overcome  the  impedance 
mismatch  if  an  antenna  is  to  be  end-ted.  The 
quarter- wave  closed  stub,  a  continuously 
variable  impedance  matching  device,  per- 
forms this  function  rather  nicely.  Think  of  it 
as  a  dipolc  folded  in  half.  The  impedance  is 
very  low  at  the  closed  end  of  the  maiL  hi ng 
stub  (center  of  the  dipolc).  and  ver)^  high  at 
the  open  end  of  the  stub  (ends  o(  the  dipole). 
Connect  the  antenna  to  the  open  end  and  the 
feedline  near  the  closed  end  (Figure  1  A). 
The  impedance  can  now  be  changed  b)  sim- 
ply moving  the  feed  point  up  or  down  the 
stub.  As  an  added  advLmtage,  die  Llosed  end 
of  the  matching  stub  may  be  grounded,  thus 
placing  the  cniire  antenna  at  DC  ground  po- 
tential and  simplifying  mounting  problems. 

Now  for  some  gain.  If  the  length  of  the 
antenna  is  increased  to  two  half-wave- 
lengths, the  aiuenna  will  exhibit  only  sMght 
(0.5  dBd)  gain.  This  is  because  the  currents 
along  each  element  are  out  of  phase  and  can- 
cel each  other  out  (Figure  IB>.  However  if 
each  of  the  two  half*\vave  elcmenLs  are  fed 
in  phase,  the  gain  will  be  1.9  dBd  because 
the  RF  currents  reinforce,  rather  than  canceK 
each  other  In  order  to  achieve  this  phasing, 
the  signal  must  travel  an  extra  half  wave- 
length  before  arriving  at  the  second  element. 
The  phasing  stub  is  a  half- wavelength  con- 
ductor folded  so  thai  the  sides  are  parallel 
and  closely  spaced  (Figure  IC).  RF  currents 
along  the  stub  are  then  equal  in  intensity  but 
opposite  in  polarity,  causing  the  currents  to 
cancel  and  preventing  the  stub  itself  from  ra- 
diating. 

Antenna  gain  is  further  boosted  to  3  dBd 
by  increasing  the  spacing  between  elements. 
This  is  accomplished  by  lengthening  the  ra- 
diating elements  to  5/8  wavelength  ami 
shortening  the  phasing  stub  by  an  equal 
amount  iFieure  ID).  The  added  lennth  of 


antenna  is  out  of  phase,  and  causes  some 
signal  cancellation.  However,  since  the  cur- 
rent on  the  added  lengih  is  smalL  and  the 
section  is  short,  the  radiation  is  insignirrcani. 
Further  Icn^thenins  of  the  elements  will 
cause  more  cancellation,  and  the  gain  will 
actually  decrease.  The  finished  antenna  is 
shown  in  Figure  IE. 

Construction 

Figure  2  illustrates  the  dimensions  and 
layout  of  the  antenna.  Construction  is 
straightforward  and  requires  only  the  use  of 
common  hand  tools.  The  majority  of  the  an- 
tenna is  made  from  3/4"  aluminium  tubing, 
although  any  diameter  from  1/2*'  to  T' 
should  work  fine- 
Start  by  cutting  the  matching  stub  (23"), 
the  lower  radiating  element  (78-3/4**),  and 
the  upper  radiating  element  (48-3/4**)  to 
length.  Use  a  hacksaw  to  cut  a  l-l/2"-long 
slit  into  the  bouom  end  of  the  upper  radial' 
ing  element,  and  the  top  end  of  the  lower  ra- 
diating element.  This  will  allow  the  tubing 
to  tlamp  riniily  around  the  insulator. 

Next,  drill  the  mounting  holes  in  the 
matching  stub  and  lower  element.  Position 
the  lop  of  the  matching  stub  48-3/4"  dovm 
from  the  top  of  the  lower  radiating  clement 
and  tape  them  logethen  This  will  keep  diem 
lined  up  while  drilling  the  mounting  holes. 
Make  drilling  marks  on  the  matching  stub 
19"  and  22"  down  from  the  top  of  the  stub. 
Clamp  the  assembly  in  a  vise  (being  careful 
not  to  crush  the  tubing)  and  drill  through 
both  pieces  at  the  same  time.  Mtuint  the 
matching  stub  to  the  lower  radiating  clement 
with  3/16'*  gahanized  washers,  nuts  and 
bolts  (you'll  need  bolts  that  are  threaded  all 
the  way  to  the  head). 

The  insulator  is  a  plastic  or  Fiberglas  rod 
t obtainable  at  plastics  supply  houses)  or 
wooden  dowel  waterproofed  with  either 
urcthane  or  spar  varnish.  The  insulator 
should  be  at  least  9"  long  to  provide  good 
mechanical  support  between  the  two  radiat- 
ing elements  and  should  be  of  a  diameter 
that  provides  a  snug  fit  inside  the  tubing. 
Slide  the  up|>er  and  low^er  elements  over  the 
insulator,  leaving  1/2"  exposed  between  sec- 
tions. 

Next,  drill  a  phasing  stub  mounting  hole 
in  each  elcjnent.  Tlie  holes  must  be  parallel 
and  spaced  2"  apart.  The  phasing  stub  is 
made  from  a  22"  length  of  10-24  threaded 
rod.  Bend  the  center  of  the  rod  over  a  2"-di* 
ameter  pipe  to  produce  a  stiiooth  bend.  Then 
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Figiitr  2,  Construction  details. 


fasten  the  phasing  stub  to  the  antenna  wijh 
10-24  hardware.  Stainless  steel  husc  clamps 
are  used  to  connect  the  coax  to  the  matching 
stub,  and  the  end  of  the  coax  is  sealed  with 
KY\  sealant  or  electrical  tape. 

Adjustment 

This  antenna  delivers  good  performance 
and  has  a  respectable  SWR  curve  over  the 
entire  2  meter  band.  Tuning  is  accomplished 
by  sliding  the  feed  point  (whene  the  coax  is 
clamped  to  the  antenna^  either  up  or  down  to 
secure  the  best  match. 
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Parts  List 

Upper  element 

3/4"  *  48-3/4''  aluminum  tubing 

Lower  element 

3/4"  X  78-3/4 "  aluminum  tubing 

Matching  stub 

3/4"  X  23"  alum  num  tub  ng 

Phasing  stub 

10-24  X  22""  threaded  galvanized  rod 

Insulator 

Plastic.  Ftergtas  or  wooden  dowel,  9"  long,  diameler  to  fi!  lubing 

4 

10-24  nuts 

4 

#10  lock  washers 

2 

3/16"  x  3-1/2"  bolts 

6 

3/16"  nuts 

fi 

3/16"  ock  washers 

2 

1 '  stainless  steel  hose  clamps 
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ORDER  NOW  1-800  4  HOBBY  KITS  I    qrp  ampurer 


*  2  Meters 
•223  MHx 
•440  MHz 

•  6  Meters 


FX-50  kit  (6  Mmws)  ... 
FX-223W11  iMMetefs) 
CFX  RiaieiiinQ  case  sd .,. 


FANTASTIC 
FM  TRANSCEIVERS 


Ramsey  brBaJo  ff*e  pnc^  banief  on  FM  tigs^  The  FX  s  Ideal  tor  shack. 
porliWi  IX  mobii€.  The  Mnde  freqy^[:y  cgvtrtge  and  proof ammabJe 
repeater  &ptes  maite*  me  FX  the  pertsd  cig  lof  Amateur.  CAP  or  MARS 
applicaliOiTS,  Racketeers  reatcy  appreciate  the  dedicated  packer  pod. 
'TRUE-FM'  signaJ  and  almost  instari't  TfR  swiiching  High  spcc^J  packel? 
...No  problem.  Twelve  diode  programmed  chaiineJs,  5W  RF  a^itput, 
sensitivQ  d-ual  conversion  receivef  and  pro^&n  EASV  a&sembly,  Why  pay 
mare  for  a  used  foreign  rig  when  you  can  have  one  AMERICAN  MADE 
(by  youj  for  tess.  C^mes  compleie  loss  case  and  speaker  mike.  Order 
our  mat^iing  ca^  and  knob  sei  lor  that  ptni  took. 

St4§.95     FX'146  kit  (2  Meters) „ $14995 

.,.^t49.9S     FX-440  M  (3/4  Meters) ..t169;96 

.™.  S29.&5     FXMI.  ICOW^^aesy  style  speaker  mice S23.Si 


For  a  slick  little  QRP  boost,  use  one  of 
the  20  Watt  amp!itl{?rs.  Needs  onEy 
1^2-2  watts  of  drive  tor  full  output. 
linear  for  SSB.  AM  or  CW  operation. 
power  MOSFETs  for  higf^  effveciency 
ar^d  ni<ulii^Uge  Eow  pass  filter  for  a 
cfean  signal.  8uiJt4n  T/'R  retay  tor 
automailc  switcJimg.  runs  on  t2-1S 
VOC  at  2-4  amps.  Add  our  matchrng 
case  set  for  a  complete  station  look- 

Your choice  of  bands. .^..^h....,...S49'^95 
Specify  band:  (QAMP-SO.  30.  4d,  SO) 

CQAMP  Matching  case  set Si 4.95 


2  MTR  &  220  BOOSTER  AMPS 


Ho  re's  a  great  booster  for  any  ?  meter  or  220  MHz  hand-held  unil.  These  power 
boosters  deliver  ovor  30  watts  ol  output,  allovvfng  you  to  hii  Uie  repeater's  full  quiefing 
while  the  tow  noi&e  preamp  remarkably  improves  receptton.  Ramsey  Elecl^'onKiS  has 
SOW  ihoLtsands  of  2  meter  amp  kits,  Iwi  now  we  offer  completely  wired  and  tested  2 
meter,  as  well  as  220  HHi  units.  Both  have  all  ttie  ligatures  of  the  htgh-priced 
boosters  at  a  fractior^  of  i»cosL 
PA'ID  2  MTR  POWER  BOOSTER  (10  X  pow^rcjain} 

Futly  wired  &  tested . ..S99.95 

PAZO  220  MHz  POWER  SOOSTEPt  {B  X  oower  gain)  Fully  wrretl  S  tested.... , .. ..„.„......„..  S99, 95 


•■■*■*■■*■■■■■ 


SX-20  20  METER  SSB/CW  TRANSCEIVER 


FlnaBy.  a  handy  go  anywharo  rig  that  puts  the 
^rt  back  in(&  hafn  radio.  How  about  the  DDS 
syntiiesizer  that  turns  in  lO  Kz  slaps  with 
a^cepdonalFy  low  noise  for  weak  ciginaT 
reception.  Or.  ho»  abnit  tf)«  tiidt-in  tambic  CW 
keyer  Uiat  has  a  digitat  readout  of  your  CW 
sp€ed.  P€Tfcy  to  watl  FIF  oulpiil  ([hat's  only 
1 1Y?S  units  betow  a  lOO  watt  rig!)  can  be  luned 
down  for  (rue  QRP  openaiion.  Included  with  itie 
SX-ao  Js  the  tiend  mike  with  handy  UP/DOWN 
burtons  for  iciTHPte  t join g of  Ihe  rig  while  dnvkig 
—  or  biking  —  or  boating.  Available  ir  botfi  fij;l^ 
assembled  and  lun  to  buik^  kit  fonn.  youl  fnd 
fiat  the  SX-^  wa  l^ecome  your  ^voritfi  ng 
SX-20  20  meter  SSBC  W  Tra^scefver , 
fufty  yv  red.  I  yr.  warrant 


SX-20  20  me;ef  SS&CW  Transceiver  Kit  Form...- 

OptfOf>a]  CW  Audio  Fdter  SXCWN  WT.... ...._.. S49,§S 


Kit 


S429.95 
^49,95 
...$39.95 


Miniature 
SPEAKER -MIKE 


FiEs  JCom, 
Yaesu.  Alinco. 
Ramsey  and 
fladia  Shacli. 
r>9sf  Loofctngtor 
a  tuandy  tillle 
<peaker-mike  to 
compliment 
your  FX  trans- 
ceiver  or  olher 
ICOM  style 
handie-tiiKie? 
The  Ramsey 
SM-I  ^>eaker-rnice  es  a  b^atJty  ^s  onty  t  v? 
wide  by  2  l^Z  inches  high  ajid  has  a  handy  d^ 
on  the  back  so  you  can  easily  d^  It  lo  your 
lapel  or  shtn  hs  srrQil  imernial  speaker  isn^f 
gomg  to  br«ak  any  eardfums  but  is  very  clear 
and  has  p4efity  o!  pop  to  be  hsard  when  worn. 
There's  everi  a  jack  nn  I  he  mike  bo  when  you 
jiuQ  it  in.  you  Still  have  the  use  of  Ihe  sp6:akor 
ack  fiom  ^our  radio  Fiis  all  Radio  Shack, 
COM.  yaes4j  ^inco  and  Ransey  rigs 

SM-7  Msm- Speaker  mike» 
Fully  a&sembled S24.95 


SHORTWAVE 
RECEIVER 


Faritaslic  receiver  that  captures  the  worfd 
with  just  a  tS"  antenna!  Can  receive  any  2 
MHz  portion  from  4*11  MHz.  True 
superhet.  has  smooth  varactor  tuning, 
AGO,  RF  gairi  control .  plenty  of  speaker 
volume  and  runs  on  a  9V  battery. 
FasoRating  Seoul,  scfvral  of  chJb  prciea. 
frrovHles  hours  Of  lun  for  even  the  rrKpsi 
serious  OXcr.  For  tti©  car.  consider  our 
shortwave  converter.  Two  switcl^bie 
bands  (in  3-22  ^^Hz  range},  each  l\tHz 
wide— tun^ibld  on  your  car  radio  dial.  Add 
some  interest  to  your  drive  bomel 

Shortwave  receiver  kit.  SR1.„, S29.95 

Shortwave  converter  kit.  SCt._.^$27,9S 
Maichingc3sesetforSRl.  CSR  .  S14.9S 
Matdiing  case  set  for  SCI.  CSC    -SI  4-95 


2WAY  RADIO 
SERVICE 
MONITOR 


a(p3M  VV^  tfffl  COM  3 .  the  worW s  most  populai 
bHt-:  Ej  __  B  -  -  3  iaw-CDsi  service  rrtonilor  For 
■  »iJf «  l"Jr*     shops  big  Of  srrvjlf.  [he  COM -3 

de^r^ers  advanced  capabilities 
lor  a  fantastfe  pffce— ar>d  our 
new  tease  prograin  alows  you  to  own  a  CDM-3  for  iess  Mim 
$$JQO  9  dsy^  Fe^uies  *  Direct  efiiry  keytKUi^  wmh  prograiriTtabte 
tmemotf  •  Audio  S  tfansrratler  tre<)iueoc¥  courKer  *  LED  bat  graph 
freq<iency/entir  deviaiKin  display  «  O.t-ltl.CiOD  ^V  output  levtts  • 
High  receive  sensrtivtty.  less  Ihar^  5  [iV  *  100  KHi  lo  399  9B95 
MHi  ■  Continij&us  Irequericy  coverage  •  Transmll  protection,  up 
to  1 0O  watts  •  GTS  lone  encoder  •  1  KHz  and  CKiemal  modutation, 
COI^  3  2  Way  Radio  SeAfce  Monitor  . S299S.pg 


CW  KEYER 


Send  perfect  CW.  Microprocessor  l^eyer  leatur&s  4  prograrnmablc 
rr^emones  ol  up  to  t^  woti^  each,  iambic  keying,  dc^l-dash  merr>oiy. 
variable  jpciod  Irom  3-60  WPM,  ad^ustattle  sidetone.  keyir>g  to  any  ng 
and  tuPy  RR  piDof  EAROM  me<Tiofy  keeps  messages  up  lo  tQO  year^  ■ 
youTI  go  siem  before  the  key'  Indudes  tjuitt-m  i&^dn  {»dd(es  or  use 
your  own.  Easy  assemtsiy  and  maidrwiQ  case  set  avaiiabte  for  a  nice 
station  looiL 

CW'70CJ  Mfcno  keyer  kit S69.95    MK  Malching  case  set St4.SS 

CW-700WT  Asse/ncied  CW-700arvd  case £119.95 


ACTIVE  ANTENNA 


Cramped  for  space?  Gel  long  wire  performance  with  this  desk  (op 
artenria  Property  desi^ied  unit  has  dual  Hf  and  VHF  drcuitry  anct 
&;,  i-in  wtiip  anietv^  ^  wei  as  eittemad  \ack.  RF  ga^n  contnil  and  9V 
opefaboo  maSces  umt  ideaE  for  SWLs,  traveling  han^  or  scanner  t>uffs 
wtio  need  hctrer  rocemion^  The  notching  case  and  knob  set  gin«s  itie 
unit  a  hundred  doJtar  look! 
AA-7Krt 528,95   Matching  case  &  Knobset.  CAA  .514.95 


AIRCRAFT  RECEIVER 


Hear  exciting  aircraft 
ccmrmjnicaijons — pick  up  plines 
uo  to  100  mfles  away!  Fteerves 
11D-^3G  MHz  AM  air  Oand. 
smooth  varaaor  tuning  supert>ct 
with  AGC.  ceramic  filter,  adiustable  squeiCh.  exi;£jlent  sensitivity  and 
lots  of  speaker  vofume.  Huns  on  9V  batter^f  Great  for  air  shows  or 
just  hanging  around  the  airportl  New  ^Q-paQe  manual  details  pilot  latk, 
too  AdtTcase  set  for  "pro"  look. 

Matching  case  set,  CAR  ,..**....* ..„*„n.ii.,*„,*.+,..*,..«+**™S14.SS 


2M 
POWER  AMP 


Easy  to  build  power  amp  has  S  times 
power  gain.  1W  in,  BW  out,  2W  in.  16W 
out^  5W  is  tor  40 W  out,  Same  amp  as 
featured  in  many  ham  magazine  artdes, 
ConnptGte  with  all  parts,  less  case  and  T- 
R  relay 

PA-t.  *0W  pwramp  kil..,.„ S34,95 

TR  1.  RF  sensed  T-Rreiaykrt.     514,95 


IVIORE 

KITS 

NEXT 

MONTH'S 

ISSUE 


FOXHUNT  HEADQUARTERS 


Locale  hidden  Of  unkTKMwi  t'a''4'T!*Ter5  tasL  The  Foieriouod  dtrectiofi 
finder  conreds  to  the  anienna  ar»:l  speaker  jao».  ^n  arty  ratio  receiver. 
AM  or  FM  from  i  MHz  to  1  GHz  The  antenna  (a  pair  of  dipole 
telescopic  whips)  is  rotated  uniil  the  NuH  meter  shows  a  minimum.  A 
pair  ol  LEDs  indicate  to  lurn  Left  or  Right.  The  Foxtiound  is  ideal  to  use 
wH;h  a  ^alkb'lalkie,  if  you  wish  to  transmit,  go  ahead,  a  built-in  T/R 
swiilch  senses  any  transmuted  RF  and  swilches  id  self  out  of  circujt  whiLo 
you  talk.  II  doesn't  get  any  easier  than  thisf  We  provide  ail  parts  exc(^l  lor  a  few  feet  of  f  ^  inch 
PVC  pipe  ivialable  at  any  hanlwar  e  store  ^  a  doClaf  or  two  Add  our  matching  case  sSAkutt 
GOfTipibe  finished  urtf .  Be  the  one  wth  the  answers,  wii  those  t^an^nitfet  bunli  ai^d  ^ack  tf^ifi 
those  iarwmers.  vsu  li  do  it  aiitt  notf  Foahound. 


Add  some  fim  lo  yo^  dub  wi<^fay  hjwngi  k«^mi^  hurt*  FdJchuniMig  is  a  oaie  swe^xng  the 
naitH>n,  but  many  cfubs  are  rrnsssng  out  on  0ie  ac^on  because  ih<ey  tack  the  expenjse  or  BinHi  ft 
develop  !N?tr  own  foxhunt  transmitter  We  se!  one  crf  OUT  most  devious  and  sneaky  engineers  to  l?ie 
task  of  designing  an  easy  lo  huiPd  and  use,  yet  highly  capabte  Foxtiuni  Iransmiiter.  A  snazzy 
miiiTOprocessor  controller  has  bdh  preset  and  prqgrammable  transmission  cruracterisiics  allowing 
you  10  easily  set  tha  dilfiqulty  level  from  'beginner  lo  "know-il-aH"!  The  StyFoA,  FHT-t,  Is  crysiaJ 
oontrclked  in  ihe  2  rrteier  bar>d  (crystal  for  1 46.52  included}  with  a  power  output  of  5  watts  thai  is 
ac^ustablie  by  tie  contnsikir  The  iransmrtte-r  i^  programrned  to  ID  m  CW  or  add  our  voice  option  if 
you  really  wari  io  aggravate  the  troops  ^  "Ha  ha.  you  csrtl  ^fid  me''  Join  the  fun.  get  lid  ol  ihose 
$hi%ald  rne^n$s  and  po^cs.  have  a  hurvM' 
OF-1  Foxhound  (frectJonfrxi^  lot  ^..   S59.95    CDF  Mafe^ung  case  set  for  0F4  ....S14.&5 

FHT>1  StyFoi  Fdihuni  transmifieryi  SI  29.55     f  HtO-1  Vqe«  ID  offlkan^-.... 82^95 

CFHT  Heavy  duty  metal  matching  case  set  (or  FH  T-1 ,^^^>^^^,_„_. .,. „ , , -..^29 M5 


PACKET  RADIO 


Two  new  versions  arc  avaiiatjic  for  the  Corpimorfofe  64  (P-&4A)  of  ihe  IBM -PC  iP-JBM}.  Easy  as- 
semWy  m  TUWEJ^'  includes  FREE  dfik  software.  PC  Board  and  Full  Documentalbn,  Kit  torm 
P-ea S59.9S     P'IBM  .,„..„ ^. S59.95     CASE  CPK SU.95 


STEREO  FM 
TRANSMITTER 


Run  your  own  Stereo  FM  radio  station t 
Transmits  a  stabte  signal  in  the  SS-IOB 
MHz  FM  broadcast  bar^d  up  lo  1  mile. 
DetaiLod  nianuai  provides  helpful  info  on 
FCC  WQS.  an^enrti  ideas  ar>d  ramge  to 
expect  l-atest  design  features  adlusts^tite 
line  Fevef  ir^puts.  pre^emphasis  ano 
crystal  oomrofted  subcarrier.  Connects  to 
any  CD  or  tape  player,  mike  mixer  or 
radio.  IndiKles  free  tuning  tod  tool  For  a 
pro  look  add  our  matching  case  set  with 
Ofi-tJoard  whip  antenna 
FM-10A  Stereo  Iransmrtter  kit..  S34,95 
CFM  Case.whip  ani  sei.,„ St4.95 


SPEECH 
SCRAMBLER 


Descramble  most  scramble  systems  heard  on 
your  scanner  radio  or  sel  up  your  own 
scambled  communication  system  over  ihe 
phone  or  radio.  Latest  3rd  generation  IC  i^s 
used  lor  fantMiic  audio  quality  -  equivalent  to 
over  30  op*amps  and  mixers'  Crystal, 
CdniKitted  lor  Cfystal  dear  sound  inith  a  buihte 
2  W3it  audK3  amp  for  dreci  radio  hod^-up.  For 
icrafrtile  systems,  each  user  has  a  umt  lor  M 
duplex  operation.  ConBnunicate  m  privacy  with 
the  SS-70,  Add  our  case  sel  lor  a  Ifne 
professional  finish, 
SS'^j  Scrambldr  /descramblerktt  ,S39  95 

CsSD  maiching  case  set..*- S"i4.9S 

SS^70WT  A&semtJied 

SS-70  and  case  set  ^*.«*.«™«««...S79.9S 


MICRO-MIKE 


World's  smallest  FM  wireless  miTte 

SmatJer  than  a  sugur  cube  -  tncludmg 
battery  and  mike.  Two  sets  of  SMT 
parts  supplied  in  case  you  are  clumsy! 
Terriihc  audio  pick-up  (pin  drop  at  5  1) 
and  transmit  range  of  3f>0  It.  We  indube 
the  batiery  iw^ich  siyle).  electret  mike 
and  even  a  tuning  tool'  Bs  a  James 
Bond  and  leam  SMT  too^ 
FM'5  Hero  mike  krt.....,^Sl9.95 


CRYSTAL  RADIO 


Relive  Ihe  radi'O  piist  with  a  crystal  set  like  your 
grandfather  built.  Uses  genuine  C<a(cna  crystal  and 

catwhisker.  Several  different  types  of  radios  are  buill^ 
including  standard  Af\^  broadcast,  shortwave  and 
even  WW  II  lOJihole  style.  To  compare  modern 
semiconductor  detectors,  we  include  a  diode  (or 
compaiison.  Mo  soldenno  required  and  we  everi  give 
antenna  ideas.  Radio  for  free,  gel  it  now  before 
CQrion  taxes  it! 
CS'1  Crystal  set  ki  .__^ ..„..S19.95 


DR.  NI-CAD  CONDITIONER/FAST  CHARGER 


Quit  spending  big  bucks  for  replacement  battery  packs,  rejuvenate  and  condrtton  your  batteries 
for  peal*  capacity.  Advanced  circuitry  has  optimiied  discharge  before  charge  to  eliminate 
memory  effect  and  to  condition  batteries  that  have  been  poorly  cared  for  m  the  past.  Quick 
charge  raptdly  bnr>gs  battery  lo  fuH  charge  in  less  tfian  an  hour-jusi  15  mmute^J  for  some  typcs^ 
Af^  TopK>ir  charge  mode  5qi,iBe2es  eveiy  last  bit  ol  energy  mio  each  cell  f  of  the  abscAiie  most 
caf^adiy  Smidvmode  fegUa^  contito  constant  cmert  cha/ge  whie  be«ig  monrtored  by  a 
negative  defta-V  system  that  cuts  off  ie  last  ctarge  ai  ttie  ejtacf  poirt  d  hM  chafge-batterjes 
^:e  charged,  not  cooKed^  Ch^ges  NlCaife  er  NMH  packs  Item  2  to  lO  eels  {easdy  estpandec) 
and  ciFieni  capacibes  up  to  10  Ariip-hotJ^.  Runs  on  t2  to  15  VDC.  QuM  cookjnq  you  batteries, 
buying  new  packs,  waiting  hours  lor  recharge,  get  a  Dr.  Wi-Cad  today f  Available  in  mor^ey 
saving  kit  form  or  wired  and  tested  with  case  at  a  special  pricen  Kit  builders:  add  our  matching 
case  so;  for  a  snazzy  linish, 

DM't  Of.  Nl-Cad  cor>ditioner/fast  charger  kit........... „....„„... »,,,.h-.S49.9S 

CDN  Matching  case  sel..., — ,.t.^»„<..,«..«.. ,... * ^..«,„,«^„„*„«^..S14,95 

DN-tWT  Fulhy  assembled  Dr.  Ni-Cad  with  case ■...■..■■..■■■■„■.., — Sa9.95 


MINI  KITS 


Ramsey  carries  a  complete  line  of  low  cost, 
easy  lo  build,  easy  to  use  functional  kiis  that 
can  be  used  alone  or  as  building  blocks  in 
larger  more  con^lQ»r  designs.  Mini^kits  include 
audio  amps,  ton©  decodefs,  VOX  switches, 
timers,  audio  atanns,  noise-makers  and  even 
shocking  kits!  Call  lor  ou7  free  ci^taloguel 


ORDERS  CALL  1-800*4  HOBBY  KITS  (446'2295)  OfTOERS  ONLY 
TECH/ORDER/fNFO  (716)924*4560  FAX  {716)924-4555 

^^Ij^  TERMS:  Satisfaction  gunranteftd  Examine  tor  10  diys  tf  not  ptta.^od  return  in  original  form 

.  ".^j  Tor  rifund.  Add  S^.95  lor  shipping,  hundting  and  insurance.  For  Toroign  orclprs  odd  20%  tor 

^U  surfaco  mafL  GOO  (U.S.  only)  add  S5.0O,  Orders  und*r  S20  add  S3.00  NV  reiiidents  adcJ  7^ii 

HB  sales  Iflif  ^-day  ports  warr&c^ty  on  kit  parts.  1-y«flr  parts  &  labor  warranty  on  wirfid  units 


RAMSEY  ELECTRONICS.  INC  793  CANNING  PARKWAY  VICTOR  NY  14564 
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Number  S  art  your  Feedback  card 


by  Gordon  West  WB6NOA 


The  SGC  SG-230 

Antenna  Tuner 

A  longwire  tuner  for  use  on  land  or  at  sea 


SGC  Inc. 

SGC  Building 

13737  S.E.  26th  St. 

RO.  Box  3526 

Bellevue  WA  98009 

Telephone:  (206)  746*6310 

(800)  259-7331 

Fax  (206)  746-6384 

Price  Class:  $595 


Any  idea  what  the  initials  ''SGC"  stand  for? 
If  you  are  an  old-time  ham  or  you  got 

your  start  in  amaieuf  radio  from  Class  D  Citi- 
zens Band,  you  will  recognize  the  name 
•"Sloner"  standing  for  the  letter  "S,"  and 
^Gorar  standing  for  the  "G,"  in  SGC. 

Don  Stoner  W6TNX  pioneered  premium- 
quality  SSB  C6  transceivers  in  the  early  days 
of  Class  D  Citizens  Band,  and  Don's  techni- 
cal expertise  in  communications  certainly 
ovwes  him  a  spot  in  Who's  Who  when  it 
comes  to  state-of-the-art  radio  designs.  Don 
is  now  retired  and  living  in  Florida,  and  con- 
tinues to  take  an  active  part  in  commercial 
and  amateur  radio  technology. 

Pierre  Goral  KI7UA,  an  active  amateur  op- 
erator was  the  technical  driving  force  behind 
SGC's  development  of  made-in-the-USA 
com m unf cations  products  (or  the  military,  ma- 
rine radio,  land  mobile  radio.  FEMA,  CIA, 
FBI,  and  amateur  radio  services.  Two- 
decade-old^  crystal-type,  marine  SSB 
transceivers  from  SGC  can  still  be  found  in 
operation,  and  Pierre  and  the  entire  gang  at 
SGC.  Inc.,  lake  great  pride  that  their  entire 
product  line  is  designed,  manulactured.  and 
marketed  right  out  of  their  Bellevue.  Washing* 
ton,  facility  in  the  Pacific  Northwest, 

The  History 

The  SGC  Model  SG-230  automatic  anten- 
na coupler  originally  started  out  as  a  marine 
ATU  (automatic  tuning  unit)  to  complement 
the  many  models  of  marine  and  military 
SGC  100-watt  output  SSB  transceivers.  The 
SG-230  automatic  antenna  tuner  (also  called 
an  automatic  antenna  coupfer)  came  ou!  at 
about  the  same  time  Stephen  Engineering 
Corporation  came  out  with  the  SEA-1612 
antenna  coupler,  Hull  Engineering  introduced 
a  marine  Model  402.  and  Motorola  brought 
out  their  own  brand  and  style  of  marine 
antenna  coupler.  But  SEA  and  SGC  were 
unique  in  the  fact  that  their  own  couplers 
did  not  require  a  data  line  from  a  specific 
transceiver  to  switch  the  unit  into  active 
tuning  and  then  lock  it  on  tune  for  a  specific 
frequency.  Both  the  SEA  and  SGC  couplers 
would  tune  any  length  ol  wire  from  2  MHz 
to  30  MHz  from  any  type  of  transceiver 
when  the  coupler  would  detect  RF  power 


Photo  A.  The  SGC  SG-230  longwire  tuner. 


input  at  the  SO-239  jack  inside  the  cou- 
pler. 

Here  at  the  Gordon  West  Radio  School 
we  quickly  saw  the  possibilities  of  an  auto- 
matic antenna  coupler  serving  the  needs  of 
amateur  operators  ashore  who  wanted  to  res- 
onate a  fongwife  or  loop  antenna  system  re- 
motely, so  the  tuning  point  was  well  away 
from  the  operating  position^  minimiang  RF 
energy  coming  off  of  the  longwire  and  getting 
back  into  the  SSB  transceiver  SEA  ex- 
pressed no  interest  in  marketing  their  auto- 
matic antenna  tuner  through  amateur  radio 
distribution,  and  local  marine  radio  dealers 
who  were  carrying  the  SEA-1612  automatic 
coupler  had  no  intention  of  two-stepping  the 
product  into  the  amateur  radio  service.  Even 
offers  of  50*  and  100-unit  orders  to  SEA  were 
declined,  to  protect  the  marine  electronic 
dealers  who  were  successfully  seilmg  this 
tuner  at  approximately  $999  as  a  marine-only 
SSB  automatic  tunet 

When  Pierre  at  SGC  saw  the  potential  of 
the  SG-230  tuner  for  not  only  marine  but 
also  land  applications,  he  was  quick  to  estab- 
lish amateur  radio  distribution.  He  now  indi- 
cates that  land  and  mobile  use  of  the  SG-230 
is  equal  to  the  use  of  this  tuner  for  many 


different  types  of  marine  SSB  transceivers. 
and  amateur  Land  and  military  use  are  out* 
growing  the  marine  use  as  more  and  more 
mariners  opt  for  satellite  communications, 
rather  than  SSB  stations,  for  ship-to-shore 
messaging. 

"The  proposed  fow-earth-orbit  ceffular- 
phone-like  service  for  mariners  may  cause  a 
decrease  in  the  amount  ot  SSB  systems  we 
put  aboard  large  boats,"  comments  Sill  Alber 
WA6CAX.  a  marine  electronics  Instalier  from 
San  Francisco.  "SSB  marine  radio  with  these 
antenna  tuning  units  will  continue  as  the  in- 
tercom band^  among  mariners,  but  we  see 
some  boats  going  exclusively  with  satellite 
communications,  where  if  might  be  actually 
easier  to  call  the  Coast  Guard  on  satellite  dis- 
tress frequencies  than  to  refy  on  Mother  Na- 
ture for  ionospheric  skip  caHs."  adds  Alber. 
"And  lately,  most  of  my  automatic  antenna  in- 
stallations have  been  on  land  at  ham  radio  in- 
stailations,'  finalizes  Alber. 

Automatic  Tuners^Blg  Differences 

High  frequency  amateur  radio  SSB 
transceivers  which  cover  160  meters  through 
10  meters  may  indeed  offer  a  built-in,  micro- 
processor-controlled automatic  antenna  tuner. 
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KITTY  SAYS:  WE  ARE  OPEN  7  DAYS  A  WEEK 

Sat.  10-5         Sun  1 1-4  U-f  9-6        Come  lo  Barry's  tor  the  best  buys  In  town 


For  the  best  txiys  En  town  call: 
21 2-925-7000 

Los  Freoios  Mas  Bajos  en  Nueva  York 

WE  SHIP  WORLDWIDE! 

Export  orders  expedited. 


®  Af 0T0/70I.  A 


raesu¥atl«x 
Pwtibte 

FTH-2070  (luBl  band 


Wherever  I  go  J  take  my  radto. 

Specialist  in  RADIOS; 

Business  marine  aviation, 

ham  radios  and  scanners. 


O 

SPTO,  SP50.  P1 10.  GP3000. 1^1120.  Yr^/^  Kil 

GM300.  GR300  repeaters.  I O  W IVI 

Domestic,  exports  and  govt,  orders.    281  -h,  481  -H,  2340-H, 

2700-H,  iC-DlOO,  GP-22A 
ICOM  Business  Radios 

New  F30LT/F40LT.  H16.  U16, 
VI 00,  ar\d  repeaters 


BUStNE^  MHO  HAM  RAOCS, 

SHOPITWAVE  RECEIVER?  «  SCANNERS. 

MOIOROLA,  VAESU.  JCOM,  KEMWOOD., 

fiUNOO.  5TANQAP1D,  MAXOM  FIELUL 

KMQffi.  IQM^  SDHT,  &IM4Q£AK 


KENWOOD 


"YAESU  Ham  &  Vertex  Business  Radios" 

FT490,  FRG-100B,  FT-10O0D.  FT^530,  R'5200.  FT-530-FT41  IE, 
l=T-e40,FT-900AT,  FRG-100B,  FT'24O0^  FT-23R,  FL-7Q00  Linear. 

New  VXFl-5000  synlficsized  repealer 25  watls.  VHF  or  UHF, 


AS  A£S. Ci£hcftlt. Hy-Gain. 

HustJ&r.  KLM.  METZ.  Urban. 
MODUBLOX,  TONNA.  Burtemut 
Mytti-Band 


VAESU 

FT.23R/26/76 

FT411E-€11-fl11 

FTH-200S/70ra 


tU  24 1 /A/441  A.  Tl)'751  A,  Kenwood  Servica 
fl«fl«ir,  TS140S.  TSaSOS,  HZ-t.  TS-790A, 
TS9S0SO,  TM-TBA,  TH2e/4SA,  TM'94IA, 
TW-74IA.  TM-732A.  Tlyi-641  A,  TM-742A, 


MAFIINE  RADIOS 

^COW  M7,  Mlt  M56.  MTOOTY.  MaOO 

AVIATION  P0RTA8LE  ICOM  A-Zt 

MDTOftOLA    f<AAR[HE     KJNGKX99 


SCAKNERS 
AOR: 

900.1000. 

3800,  3000A 

ICOM: 
ti-t.  moo, 

R71A,  B73A, 
RTKU, 


e^drcist 


ICOM 

[C2/3/4SAT 

tC02AT/2SRA 

IG2/4GAT/24AT 

IC'A^UUIB 


COM  ute.  HIS.  vioo,  U400 

t^AXOH  MOfOftOlA 
YAESU  FTH  £OCn/700B 
U^JtDEN,  HEGEMCV.  KtMG. 

WAfllNE  ICOM  M7.  MSe.  M700 
AVIATION  ICOM  AZt  A200  H T 


Telephone  Autopatch 

Patches  telephone  calls  from 
your  radio  to  phone  line,  Great 
for  making  and  receh/ang 
phone  cans  ^hem  there  are 
no  phone  liries.  Simple  lo  use. 
Wnte  Of  fax  lix  inquires^ 


J 


TAD 


Surveiilance  Devices 
Aveileblt 


Linear  AmpHfier 

AfnefitTTjn.  l-com.  Kenwood,.  Yaesu 


W2fAT 
2GXAT 


ICOM 

HANOHELDS 

2GXAT,  4GXAT. 

T21A,W21AT, 

V21AT,X21AT 

3COM 

VHForliHF 
Synth€si£«d 

IC-H1E/U16 
J021A 


XJltt 


TCS-  Ultralite 

UFtimaie.  iransponable  telephone 
cornmurkicatlQni&J'mingj.  Make 
BiTd  receive  phone  calls,  lajt,  reJex 
snywhef6  in  tr%  wcnid  where 
ther?  are  no  phone  lirves  Smail, 
compact  with  1.2  meter  dish.  Rts 
in  suitcase.  Mil.  Std.  810  Specs. 
Write  prcalL 


Save  money  on  batteries. 
Ask  for  Special  Prices, 


Shortwave  Receivers 

•  SONY  •  GflUNDiG 

•SANGEAN-ICOM 

Call  2212-925-7000 

Satellite  telephone  in  suitcase  for 

worldwide  use.  cau. 


HDTDflOLAFUDUS 

coMcncmamos 


TH-79A 
Kenwood 


FT'530 
Yaesu 


CB  Radios  Stocked 

148  GT5,  Wannglon.  Ranger  29S>-70i 
Wilson  1000,  10/11  Meter  AnlennaSp 
Antron,  Shakespeare,  etc, 
Astatic  power  mics, 
Silver  Eagle  w/beep.  otd 


Computer  IniedacM 

Stocked:  MFJ-iaTOB, 
MFj-1274,  MFJ'1224,  AEA 
PK'88.  MFJ-I27ST,  PK-900, 
PK-232  MBX  W/FAX,  DflSI 
PFJOOUCTS  DSP  2232 


Barry's  supplies  all 
MFJ  products 
Call  us  direct. 


Antenna  Tuners: 

MFJ,  AEA  AT'300, 

ICOM.  KENWOOD, 

YAESU.  VERTEX 


QOMMERCIAL 

&HAM 

REPEATiftS 

STOCKS]. 

Wmit  FOB 

(XIQTES 


KnnlrDnPca 

KAMPLUS  KPCaO/4. 
KPC24m  SUPER  FAX  IL 

10  rlE 


Covtrcratt'Coanseal  Stocked 


SHORTWAVE  RECEIVERS 
STOCKED 


AUNco  DJ-5MT,  Dj-s«rr. 

DU-F1T,  CU-FITH,  0^-130/430?, 
DJ-IBOT/TH 


Privacy  scramblefs 
for  radios  and 
phones.  CALL 


Wide  selection  of  SW  & 
Amateur  Publications 

BrRO  Wattmeters  & 
Etements  In  Stock 


(144,  220,  440 
MHz),  Isofoop. 


EfMAC 
3-500Z 
572B.  6JS6C 
12BY7A& 
6146B 

BIRD 
attmeters  & 
Elements 
In  Stoci( 


MOTOROLA  AUTHORIZED  DEALER 

fCACHINA  COMMUNICATIONS  DEALER 

AUTHORIZED       ampufiers 
DEALER  ^J?^*"^' 

SONY     "^^ 

Shortwave  Radios  Stocked^  Sj^iems 
digital  frequency  CUurlTERS 
OPTOELECTRONICS  model  1 300  Hi  A,  0-1 300MHI 
2000,  £210  H.  0-2200  MHz,  5!600H,  UTC-30OO,  2fllO 

Lor^- range  Wimiess 
telepi*ior)e  for  overseas,  CALL 


Radios  for  Business, 

Government. 

Stocked  &  Serviced 

Call  for  Great  Prices! 


COMET  ANTENNAS 

STOCKED 


BENCHER  PADDLES 

BALUNS,  LOW  PASS  FILTERS 

IN  STOCK 


MIRAGE/FtFC  Amplifiers 

ASTRON  POWER  SUPPLES 

Belden  Wire  &  Cable,  Infl  Wire 

OPTOELECTRONICS  STOCKED 


Shortwave  Radios 


JRC,  ICOM, 
KENWOOD,  YAESU, 
SONY  and  GRUNDIG 


Hy-GaJnTowefS 
wfilbes^iipped 
direct  to  you 
FREE  ef 
dipping  COS! 


Amplifiers,  HFA/HF/UHF 
AMERITRON,  etc. 


BARRY  ELECTRONICS  CORP.,  540  BROADWAY,  NY,  NY  10012  (Fiveux^Noicanaisu  MM«nSi»q&Pmc8St)  FAX  212-9257001  Phone  212-925-7000 


Mi^iAi  Ynrli  Pitu'c  largest  stocking  two  way  raoio  dealer 
iMtrw  Turrvuiiy^  complete  repair  lab  on  premises 


a 


AquI  Se  Habia  Espanor' 

BARRY  INTERNATJONAL 

FAX  212-925-7001    Phone  212-925-7000 

For  Orders  Call  1-800-990-2929 

Monday  Friday  3  AM  to  6:00  P  M. 
Saturday  1 0-  5pm  /Sunday  1 1  -  2pfn 

Subways:  #6  Spring  St.  stop,  N.  trarn  to  Prince  St., 

F  train  to  Houston  St. 
Bus;  Broadway  bus  to  Prince  St..  Path  9th  St76th  Ave. 


COMMEflCrAL  flADJOS 
STOCKED:  ICOM.  MolorQ- 
tn.  MAXON,  Siandafd« 
Yaesu-  We  serve  munic*- 
pal Fries,  businesses.  Civif 
Defense,  etc,  Pori^bJida, 
mobiles,  bases,  re- 
peaters . 


ALL 
SALES    r 
FINAL 


We  stock:  AEA.  Alinco,  Ameco.  Ameritror^,  Antenna  Specialist,  ARRL 
Astatic,  Astron,  8&K.  Belden,  Bencher,  Bird,  Bittsmut.  CES.  Cushcraft. 
Condan,  Daiwa,  Elmac,  Henry  Heil,  Hustler,  Hy-Gain,  Icom,  KLM, 
Kantfonics,  Kenwood.  Larsen,  Maxon,  MFJ,  Mirage.  Motorola,  Nye, 
Pafonnaf,  RF  Products.  Shure,  Standard.  TUBES  &  Tut>e  Canons  Unider^, 
Yatsu,  Vtofoflex.  Dupiexers.  Repeaters,  Scanners  Radio  Publications. 

WE  HOW  STOCK  COMMERCIAL  C0MMII»ttCATt04i»  SYSTEMS 
HAM  DEALER  INQUIRES  IMVITED    PHQME  IN  YOUR  ORDER  &  BG  REIMBURSED 
COMMEftCIAL  RADIOS  slocked  A  ••rvlettd  on  fir«mltt«»« 

Amateur  Radio  Courses  Given  On  Our  Prtmises,  Call 

Ci^eH  Orders  Shipped  Immedlatsly. 


Tecnnicat  hetp  offered  upon  purchflse      ]     FAX:  212-925-7001 
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Photo  B.  These  relays  switch  in  various  values  of  inductance  and  capacitance  to  resonate  the 
tuner. 


The  amateur  radio  built-in  ATU  (antenna 
tuner  unit)  outputs  its  capability  to  the  stan- 
dard SO-239  50'Ohm  coax  antenna  jack.  And 
it's  at  the  back  o!  your  transceiver  that  the 
ham  HF  set  with  a  built-in  tuner  creates,  most 
of  the  time,  the  feed  point  of  your  signal.  This 
means  the  tuning  process  takes  place  right  at 
the  ham  set,  and  what  comes  out  of  the  back 
of  the  hanr^  set  is  actively  tuned  coax  up  to 
your  antenna  system  on  the  roof  or  on  the 
side  of  your  power  boat,  or  on  the  stern  of 
your  sailboat,  or  on  the  top  of  your  motor 
home. 

The  built-in  HF  automatic  antenna  tuner  ts 
spedficalty  designed  for  resonant  antenna 
systems.  The  built-in  HF  antenna  luner  works 
superbly  in  fine-tuning  beam  antennas,  muftf* 
band  dipoles.  and  resonant  dipoles  when  you 
need  to  operate  a  couple  of  hundred  kilohertz 


off  of  the  natural  resonant  pofnt. 

The  built-m  HF  antenna  tuner  is  not  de- 
srgned  lo  tune  random  wire  antennas  or  non- 
resonant  dipofes,  and  will  rarely  offer  tuning 
capabilities  to  the  typical  marine  instaliation 
of  insyJated  random-wire  backstays  or  non- 
resonant  SS8  whip  antennas.  In  fact,  most 
HF  instruction  manuals  caytk>n  not  to  use  the 
tuner  when  the  antenna's  ""naturar  SWR  is 
above  4:1  to  1, 

"The  tuner  goes  up  in  smoke,"  comments 
one  technician  ai  a  leading  HF  manufacturer 
who  sees  ATU  failures  when  the  user  tries  to 
tune  up  a  random  wire  or  non-resonant 
dipole.  "Sometimes  the  built-in  tuner  will  stm- 
ply  hunt,  and  then  switch  out  of  circuit,  indi- 
cating no  match-  Other  limes,  Ihe  tuner  will 
sense  a  low  SWR  point,  lock  on.  and  the  100 
watts  output  travels  up  Ihe  coax,  bounces  off 


K 


uju^f.  m, 


SC-^fl  ANFEPANA  COtTtER 


STATUS 


'0»».^^A 


Z3 
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Photo  C.  The  SGC  coupler  is  microproces- 
sor-driven, with  active  relays  for  minimum 
power  loss. 


Photo  D.  Siatus  LEDs  on  the  inside  of  the  turier  confirm  that  everything  is  working  properly 


of  a  non*resonant  tongwire,  and  back  down 
the  coax  and  onto  the  chassis  of  the  equip- 
ment, Ultimately,  the  RF  gets  into  the 
transceiver,  and  zap  .. "  comments  the  repair 
technidan. 

So  use  youf  built-m  automatic  HF  antenna 
tuner  for  the  purpose  it  was  designed  for— fe- 
ducing  slightly  elevated  SWRs  when  operat- 
ing  outside  of  the  natural  resonance  of  the 
antenna  by  a  few  hundred  kitohertz.  Even 
though  the  tuner  may  have  locked  onto  a  bw 
SWR  point  on  your  antenna  and  coax  sys- 
tem, you  could  be  tuning  up  the  outside  chas- 
sis of  your  equipment  and  the  braid  of  the 
coax  as  part  of  the  entire  antenna  system  at 
your  shack.  And  you  might  even  be  getting 
out  on  the  airwaves— but  chances  are  thai 
the  longwire  is  not  getting  all  of  the  power 
that  it  could  receive  from  an  external  antenna 
tuner  specifically  designed  for  longwire  appli- 
cations. 

Ttia  SGC  automatic  antenna  tuner  fs 
specifrcally  designed  for  remote  mounting 
away  from  your  HF  amateur  transceiver.  In  a 
boat,  the  automatic  tuner  goes  back  aft  in  a 
sailboat  mooring  Mne  locker  (called  the 
lazarette).  or  up  on  the  flying  bridge  under- 
side to  feed  a  non-resonant  white  Rberglas 
whip.  In  mobile  homes,  hams  have  found  that 
the  SGC  tuner  should  go  in  the  back,  up  high, 
to  feed  a  longwire  along  the  roof.  In  homes 
and  offices,  the  SGC  tuner  goes  up  at  the 
roof  line.  "The  automalic  antenna  tuner  is 
specifically  designed  for  use  with  end^fed,  un- 
balanced antennas,  such  as  whips  and  long- 
wires;'  comments  Pierre  Goral  KI7UA,  "An- 
tenna efficiency  will  be  proportional  to  lengthy 
and  this  means  that  the  longest  possible  an- 
tenna wire  should  be  selected  for  the  lowest 
frequency  you  plan  to  operate  on,""  adds 
Goral.  He  points  out  thai  shortwtres  are  only 
recommended  when  there  is  no  other  afterna- 


24  73  Amateur  Radio  Today  •  June.  1 995 


Explore  The  World  of  Quorum  Wefax 


Wefax  Explorer 

iDiegmted  Wefax  /  APT  Receiver  and  Scan 
Converter  with  Qfax  software. 

$695.00  complete 

shipping  aiid  taxes  not  included 

The  Best  Price  I  Performance.  Period! 

Construct  a  Wefax  /  APT  reception  system  from  individual  component  receivers,  scan  converters  and  image  processing  software 
and  you'll  spend  more  money  for  fewer  features,  poorer  perfonnance,  no  automation  and  a  jungle  of  wires.  With  the  Wefax 
Explorer,  simply  connect  an  antenna  and  a  few  mouse  clicks  later  you're  receiving  the  highest  quaJity  images  possible.  Ihe 
Explorer  is  backed  by  a  1  year  limited  warranty  and  the  extensive  experience  of  the  leading  Wefax  hardware  manufacturer. 
Quorum  equipment  is  used  by  virtually  all  wefax  suppliers  in  worldwide  amateur,  commercial  and  military  systems. 

^  QFAX  Features 

GOES  /  Meteosat  Wefax  Reception 

NOAA  t  Meteor  APT  Reception 

HF  Nafax  Reception 

Dual  RF  ports  for  geosync  and  polar 
reception  under  software  control 

Integrated  preamp  and  down  con- 
verter power  inserters 

SO  user  definabfe  configurations 

Software  controlled  receiver  with  2 
VHFy  10  VHF  memories  and  scan 

On  board  audio  amplifier  and 
speaker  wiA  software  controlled  vol- 
ume^  squelch  and  mute 

Automatic  Unattended  Animation 
works  continuously 

8  hU  data  for  up  to  256  gray  levels 

View  at  up  to  1280  x  1024  256  color 

Use  TIFF,  GIF  or  PCX  fde  formats 
and  convert  to  BMP,  JPEG,  EPS 
and  binary 

Omtrast,  Brightness,  3D  effect^ 
Sharpen,  Smooth,  Noise^  HistO'- 
grams  and  other  image  processing 


^^^^^^^^^^^^J 

\^ 

m    « 

r 

19'"  ^ 

Integrated  Satellite  visibility  pre* 
diction  with  automatic  capture  for 
up  to  8  satellites  simultaneously 

A  utomatic  time  and  ephemeris 
Stamping  for  navigation 

2  7  day  programmable  schedulers 

Automatic  digital  gain  lock  in 
ALL  modeSf  PLL  clocking 


Ephemeris  based  NOAA  APT  navi^ 
gaUon  with  geo-political  and  Lat- 
Lan  overlays 

NOAA  Tools  show  satellite  path^ 
Lat'Lon  of  cursor,  distance  and 
bearing  to  reference  point 

Automatic  Temperature  Calibration 
Color  Palettes  and  NOAA  curves 


Quorum  Communications,  Inc.  fax(214)  915-0270 

8304  Esters  Blvd.  -  Suite  850  -  Irving,  Texas  75063  (214)  915-0256  BBS  (214)  915-0346 


I' 


1^ 


ORCLE  a57  ON  READER  SERVJCE  CARD 


Photo  E.  The  waterproof  housing  uses  a  gooey  rubber  gasket  to  seal  out  rain. 


tive,  such  as  in  e  vehicle  mobile  installation. 

Part  of  the  overall  antenna  systenri  is  the 
ground  that  is  brought  up  to  the  base  of  the 
tuner,  and  for  marine  installations  this  is  usu- 
ally accomplished  with  low-inductance  copper 
foil  In  home  installations  and  offices,  the 
ground  musl  be  attached  to  chicken  wire 
holding  on  stucco,  or  any  major  metal  source 
on  top  of  an  office.  In  airplanes,  its  Ihe  fuse- 
lage. Out  on  Field  Day.  the  ground  could  be  a 
nearby  stream  or  ground  toil  entrenched  out 
from  the  tuner  an  inch  under  the  earth. 

In  other  words,  the  feed  point  now  be- 
comes the  antenna  tuner  itself,  not  right  at 
the  HF  SSB  ham  or  marine  transceiver  that 
you  are  sitting  in  front  of,  f^lol  only  does  ttiis 
minimize  splash-back  by  the  outgoing  RR  but 
H  also  keeps  your  equipment  from  sounding 
distorted  when  high  SWR  on  the  line  from 
built-in  automatic  tuners  creeps  into  your  mi- 
crophone circuit.  Won't  happen  with  the  SG- 
230 — it  creates  a  50-ohm  match  at  the  feed 
point,  afKl  this  lets  the  coax  run  '"cold"  from 
your  rig  to  the  remote-mounted  tuner. 

The  factory  only  puts  on  10  feel  of  coax 
witti  the  tuner,  and  this  is  tnjty  too  short  for 
most  home,  office,  field,  or  marine  installa- 
tions. You  will  need  to  add  additional  coax, 
plus  an  additional  four-conductor  line  that 
supplies  12  volts  and  tune*indlcator/tune- 
freeze  capabilities,  i  recommend  using  a  bar- 
rel connection  and  RG-213  to  extend  the 
coax  line.  Below  30  MHz,  this  connection 
(kept  bone  dry)  won't  amount  to  any  signifi- 
cant dB  ioss.  You  are  probably  thinking  it 
would  be  better  to  run  the  RG-213  directly  in- 
to the  tuner  box  to  replace  whaf s  already 
provided,  but  if  you  try  that,  you  break  the 
weather-tight  seal  on  the  tuner,  and  you  then 
quickly  find  out  that  it's  a  hard- wire  connec- 
tion tliat  would  be  difficult  to  accomplish  easi- 
ly with  bigger  coax.  Use  the  coax  jumper  and 
weatherproof  the  connection  point,  and  save 
yourself  from  grief! 

The  four-conductor  line  that  is  part  of  the 
original  SQC  coax  assembly  has  a  red  and 
black  wire  for  12  volts.  Sixteen-gayge  is  fine 
as  an  extension  because  the  tuner  only  con- 


about  900  milliamps  during  active  tun- 
ing, and  half  that  when  it  is  locked  on.  The 
actua!  current  will  vary  slightly,  because  the 
microprocessor  may  have  few,  some,  or 
many  of  the  relays  engaged.  I  don't  think  I 
ha^e  ever  seen  an  SGC  pull  more  than  1 
amp. 

The  other  two  white  wires  with  color  trac- 
ers are  for  an  accessory  in4une"  LED,  as 
well  as  an  accessory  tune  lock  capability  de- 
signed  primarily  tor  mobile  installations.  The 
remote-tuned  indicator  iine  goes  low  to 
ground  when  the  SG-230  is  tuned.  This 
means  you  hang  a  diode  off  of  the  red  wire  to 
the  white  wire  with  a  btack  tracer,  to  illumi- 
nate when  the  tuner  has  found  an  optimum 
tuning.  I  don't  use  the  LED— t  just  look  at  my 
transceiver,  and  when  I  see  the  power  indica- 
tor go  all  the  way  over  to  100  watts  output,  f 
know  that  the  tuner  has  achieved  'tuned/'  If 
the  tuner  isn't  tuned,  the  modem  HF  amateur 
transceiver  will  show  next  to  nothing  for  pow- 
er output.  ar\d  this  is  an  indication  that  you 
forgot  to  turn  on  the  12  volts  that  lets  the 
tuner  do  us  thing. 

The  other  white  wire  with  a  red  tracer  is  for 
an  accessory  "SmartLock"  controller  that  is 
sometimes  necessary  to  keep  the  tuner 
locked  on  when  tuning  a  non- resonant  whip 
in  a  mobile  installation.  On  lower  ham  bands, 
the  tuner  is  constantly  seeing  a  varying 
impedance  on  the  whip  as  it  swings  around 
on  the  vehicle,  and  this  lock-up  feature 
freezes  the  tuner  when  the  best  match  has 
been  found  with  the  whip  relatively  motion- 
less. But  since  we  don't  recommend  a  short 
antenna  being  remotely  tuned  with  this  tuner 
tor  mobite  installations,  you  won't  need  to 
worry  about  this  extra  wire. 

Indeed,  SGC  makes  this  tuner  for  mobile 
units,  but  you'll  get  *'zlp'*  pertormance  if  trying 
to  tune  a  stainless  steel  mobile  whip  with  the 
tuner  in  your  trunk.  You  would  do  better  to  run 
pre-tuned  whips  and  keep  the  tuner  out  of 
line.  The  tuner  is  not  designed  for  tuning  any- 
thing  normally  ted  with  coax  cable.  In  fact, 
trying  to  run  ooax  on  the  tuner  output  will  lead 
to  a  no-tune  situation  because  of  the  high  ca- 


pacltance  shunt  to  ground,  "Every  fool  of 
coax  represents  29  picofarads,  and  29  pico- 
farads to  ground  can  represent  a  large  lossf 
explains  GoraL  About  the  only  type  of  whip 
that  could  work  with  the  SGC  coupler  is  the 
very  special  high-current  helical  whip  Model 
303  that  SGC  offers  with  the  mobile  SGC 
quick-mount  system.  This  puts  the  tuner  into 
a  big  metal  tX)x  that  hangs  on  the  side  of  a 
vehicle,  and  the  whip  from  SGC  (Model  303) 
protrudes  out  of  the  mount  and  stands  about 
nine  feet  talk  It's  a  relatively  good-periorming 
system,  but  oniy  an  amateur  operator  could 
appreciate  what  it  looks  like  on  the  side  of  a 
new  car. 

Typical  installations 

To  calculate  how  much  coax  and  two-con- 
ductor power  lead  you  might  need,  consider 
the  following  'lypicai''  amateur  radio  installa- 
tions. 

Tuner  back  aft  in  a  sailboat,  feeding  an  in- 
sulated backstay  antenna:  The  separation  is 
15  to  30  feet,  and  you1l  need  about  50  feet  of 
copper  foiJ  to  complete  the  ground  connec- 
tion. You  will  need  about  15  feet  of  GT015 
high-voltage  single  wire  with  plastic  insulation 
to  feed  the  output  of  the  insulated  portion  of 
the  backstay. 

Home  installation  with  a  tuner  in  the  attic: 
This  could  be  20  feet  to  75  feet  away  and  up. 
PlastiC'Coaled.  stranded  copper  wire  is  the 
radiator,  typically  run  along  the  horizontal 
beam  in  an  attic.  The  tuner  is  mounted  to  the 
side  of  the  house  waif,  and  picks  up  chicken 
wire  for  a  good  counterpoise  ground  to  the 
earth. 

Tuner  mounted  on  top  of  an  industrial 
building — up  to  150  feet  away  using  Befden- 
style  9913  coax  for  the  extra  long  run:  Use 
14-gauge  for  the  extra  long  power  run.  Single 
wire  60  to  300  feet  long  runs  in  the  clear  on 
the  top  of  the  roof.  Keep  it  away  from  metals, 
and  make  sure  it's  plastic-coated  to  ensure 


Photo  f.  Author  Gordon  West  WB6NOA 
sets  up  an  SGC  coupler  high  atop  a  hotet  in 
Mexico. 
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Photo  G.  The  auto-tunm  QMS-mounted  an  an  off-th&-raad  vehicle. 


that  il  doesn't  arc  over  to  anything  metal.  The 
turner  grounds  to  metai  flashing  on  the  roof,  or 
to  anything  "major  metal"  on  the  top  of  the 
roof. 

Tuner  mounted  on  metal  ham  radio  tower: 
Short  braid  grounds  the  tuner  to  the  tower  as 
a  counterpoise.  The  iongwire  from  the  tower 
goes  over  to  a  big  tree  60  feet  away,  and 
then  goes  to  other  growing  things  on  your 
property.  Use  insulated  wire.  You  wouldn't 
think  of  running  it  over  to  your  neighbor's 
tre^*  would  you? 

An  installation  challenge — no  ground  on 
top  of  a  wood  office  building:  No  problem — 
run  6  to  8  turns  around  the  office  with  16- 
gauge  or  larger  wire.  Start  with  tiie  high-volt- 
age antenna  output,  and  terminate  to  the 
tuner's  own  ground.  This  loop  antenna  repre- 
sents a  DC  short  circuit,  but  works  great  on 
HF.  It  has  very  tow  ndse.  Make  sure  the  radio 
is  well  grounded  to  keep  the  mike  from  biting 
you. 

Recreational  vehicle,  tuner  mounted  up 
high  along  the  roof  line:  Plastic-coated  wire 
00  IS-inch  PVC  standoffs  run  around  the 
Rberglas  roof.  The  tuner  grounds  to  a  metal 
chassis  wfth  foil  or  braid.  For  metal-roofed 
mobile  homes,  try  this  and  see  how  it  works. 
You  may  do  better  to  take  the  longwire  and 
throw  it  over  a  nearby  tree  when  you're  out 
camping. 

Using  the  automatic  tuner  like  a  dipole: 
Use  random-length  wire  going  one  way  from 
the  antenna  post,  and  random- length  wire 
coming  off  the  ground  post  going  in  the  oppo- 
site direction.  Make  sure  the  radio  is  well 
grounded  in  this  installation. 

Tuning  up  a  flagpole  set  in  concrete:  If  you 


can  find  or  initiate  an  ir^^Jlation  where  the 
aluminum  flagpole  is  isolated  from  the  metal 
structures  inside  the  concrete ,  all  the  better. 
The  tuner  hides  at  the  base.  Single  wire  goes 
to  the  flagpole,  and  foil  attaches  to  a  suitable 
ground  plane  in  the  concrete.  For  safety,  in- 
sulate the  metal  portion  of  the  flagpole  where 
anyone  might  touch  it  accidentally,  or  dogs 
could  water  it.  Fly  Old  Glory  with  a  nylon  pul- 
ley, and  be  patriotic  while  working  HF. 

In  the  SGC  tuner  manual,  they  give  addi- 
tional tips  on  how  to  run  the  automatic  cou- 
pler for  interesting  results.  Experiment,  e)tper- 
Iment,  experiment! 

How  It  Works 

When  you  apply  12  volts  DC,  the  insides  of 
the  antenna  tuner  snap  to  attention  with  an 
audible  click.  The  tuner  uses  super-quality  re* 
lays  to  engage  various  amounts  of  induc- 
tance and  capacitance  to  resonate  the  anten- 
na system.  Everyone  worries  that  the  relays 
wiil  go  bad  in  the  marine  environment,  but 
their  gold-plated  contacts  and  their  operation 
have  proven  reliable,  witii  relay  failure  being 
almost  zero  on  the  technician  fix-it  reports. 

The  tuner  receives  its  command  to  begin 
ttie  tune-up  process  by  your  simply  speakmg 
fnto  the  microphone  on  your  SSB  transceiver 
without  the  need  to  push  any  transceiver  but- 
tons, or  the  need  to  switch  to  CW  or  AM. 
Simply  say,  '^FFFFF  OOOOO  UUUUU 
RRRRR"  for  about  two  seconds,  and  that's  it 
Do  it  on  the  highest  frequency  desired,  and 
then  the  lowest  frequency  desired,  and  listen 
for  a  clattering  of  the  PC-mounted  relays.  As 
the  SGC  automatic  coupler  begins  its  tune-up 
process,  it  begins  to  I  earn  your  antenna's  re- 


quirements and  stores  this  information  in  a 
chip  memory  system  that  is  capable  of  mem- 
orizing hundreds  of  individual  frequency/relay 
combinations— very  useful  when  operating  on 
40  meters,  75  meters,  and  160  meters,  where 
a  slight  change  in  frequency  will  necessitate 
new  values  of  L  and  C  to  be  relay-switched 
into  the  circuit. 

A  detector  device  in  the  SG-230  monitors 
the  antenna  system  impedance,  reactance 
signal,  and  the  VSWR  ioad  when  you  say 
TFFFF  OOOOO  UUUUU  RHRRR"  into  the 
mike.  The  computer  inside  the  tuner  uses  the 
spoken  word  to  detect  power  across  six  ca- 
pacitors in  shunt  on  the  input  arm  of  the  net- 
work^  arranged  in  binary  Increments;  eight  in- 
ductors in  the  series  arm,  arranged  in  binary 
increments;  and  five  more  capacitors  in  shunt 
on  the  output  arm.  Relays  are  provided  in 
conjunction  with  each  lumped  constant  arrd 
allow  removal  or  entry  as  desired.  A  network 
having  64  values  of  inpul  shunt  C.  32  vafues 
o!  output  shunt  C,  and  up  to  256  values  of  se- 
ries L  is  possible  with  the  internaf  26  relays 
(C  for  capacitance,  and  L  for  inductance). 

A  lune-up  algorithm  which  is  contained  in 
the  memory  of  the  computer  system  inside 
the  SGC  actually  implements  the  antenna 
matching.  The  computer  is  designed  around 
the  C-Moss  MC146S06E2  CPU  which  fea^ 
tures  a  versatile  instruction  set  and  an  on- 
chip  timer  and  RAM.  The  antenna  coupler  re- 
lays are  controlled  through  IC9,  a  MM5480 
decode/driver.  The  MM5480  is  used  as  a  se* 
rial-to-parallel  interface  port,  and  the  clock 
and  data  inputs  of  the  MM5480  are  driven 
from  CPU  ports  PA1  and  PAO,  respectively. 

The  tuner  monitors  the  status  of  the  input 
sensors  and,  starting  from  a  preset  condition 
baseline-  manipulates  the  RF  elements  L  and 
C  through  its  control  algorithm,  resulting  in  a 
correclty  tuned  condition,  When  tuned,  your 
radio  sees  50  ohms,  for  maximum  power  out- 
put. The  typical  tune  process  takes  about  20 
milliseconds  once  the  tuner  has  recognized  a 
specific  length  of  antenna  wire  and  a  suitable 
ground.  If  the  wire  and  ground  system  remain 
unchanged,  the  tuner  won't  go  through  the 
one-  or  two- second  "clatter"  search. 

While  the  optional  light-emitting  diode  cir- 
cuit may  illuminate  an  LED  that  the  tuner  has 
found  tuned,  you  can  easily  tell  by  monitoring 
the  output  power  of  your  transceiver  when 
you  say  the  magic  word  '*FFFFF  OOOOO 
UUUUU  RRRRR;*  As  you  speak  into  the  mi- 
crophone in  your  QSO,  your  power  output  wili 
continue  to  register  full.  Whether  you  view 
power  output  on  your  transceiver  as  colored 
LEDs.  or  as  a  meter  movement,  there  is  no 
mistaking  that  the  tuner  is  radiating  the  signal 
and  giving  your  set  a  thumbs-up  50-ohm 
load, 

For  shortwave  listening  on  the  general  cov- 
erage high  frequency  band,  you  can  tune  the 
tuner  to  the  30  meter  ham  band  and  enjoy 
great  reception  from  4  MHz  to  t8  MHz,  going 
through  the  pre -tuned  settings.  If  you  want  to 
bypass  the  tuner  settings,  simply  remove  the 
12  volts,  then  turn  It  back  on,  and  the  tuning 
elements  remain  out  of  the  circuit  until  the 
tuner  is  activated  by  your  transmit  signal. 
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There  are  jumpers  inside  the  tuner  that 
could  drop  the  tuning  elements  out  of  the  dr- 
cujt  for  receive,  but  I  recommend  leaving 
these  jumpers  alone  and  not  breaking  open 
tha  tuner  case.  Unless  you're  operating  in  a 
frequency-hopping  scheme,  use  the  tuner 
straight  out  of  the  box  as  it  comes  from  ttie 
factory. 

And  how  well  does  It  work?  Aboard  boats^ 
better  than  mobile  whips  on  a  stainless  steel 
rail  in  establishing  contacts  beyond  2,500 
mites.  WJthJn  2,500  miles,  both  mobile  whips 
and  the  tuner  work  fabutously.  tn  most  home 
instaJlatJons  and  office  buildings,  an  extreme- 
ly long  wire  will  do  as  good  as*  if  not  better 
than,  pre*cut  dipotes.  Just  be  sure  to  keep 
the  active  antenna  element  as  far  away  from 
noisemakers  as  possible.  For  home  installa- 
tions, watch  out  for  TVI,  too.  Since  the  wire  is 
so  long  and  so  hot  with  RF*  It  can  easily  get 
Into  home  electronics  when  If  3  draped  over  a 
roof  line. 

Will  the  long  wire  wojtt  better  than  a  beam? 
Hardly.  Maybe  for  close-in,  high-angle  radia- 
tfon  contacts,  but  notfiing  beats  a  beam.  Will 
rt  work  better  than  a  roof-mounted  trap  verti- 
cal? Very  comparable,  but  wrthout  the  sight  of 
a  big,  tait  vertical  on  the  roof.  Will  It  work  mo- 
bile  with  an  extremely  short  CB-type  whip? 
Hardly.  For  mobile  applications,  SGC  has  a 
special  model  and  a  special  whip. 

Will  the  tuner  work  better  than  solid-state 


Features 

2  Mhiz  to  30  MH2  continuous  operation 

150  maximum  watts  input  SSB 

input  impedafK:!e^-45  to  55  ohms 

Input  VSWR  after  tune-out— less  than  2:1 

DC  requirement— 13.8  ^EC 

Input  current^900  miliamps 

Antenna  length  recommendations— 25  feet  to  100  feet,  3.5-30  MHz;  50  feet  to  200  feel,  1.8-30  MHz 

InstaJlation— ^ny  position 

Size— 16"  X  12*  X  3- 

Weight— 8  pounds 

Case— ABB  weatherproolplnrte 

ContJDl  cable — 9  feet  coax  and  4  powerAune  wires 

InslnjctKMi  manual— Induded:  first  half  non-technicaJ,  second  half  very  techni(^[.  available  for  $10. 

refundable  with  factory  pufchase  of  tuner 

Distribution — deaiens  or  direct  for  export 

Technical  service  support— excel lenl;  write  or  call  the  factory. 

Amateur  operator  feedback  on  SGC  technical  assistance  and  repair— overwhetmingly  positive 
comments  when  repair  or  technical  advice  was  needed.  Easily  reached  tiy  phone,  with  Immediate 

follow-up  always. 


toroidal  inductive  matching  networks?  Infinite- 
ly sol  I  don't  need  to  tell  you  what's  inside 
those  passive  antenna  networks  sold  for  hun- 
dreds o1  dollars.  Ask  the  X-ray  mactiine  at 
QSTi 

Out  here  in  Southern  Cafifomia  where  an- 
tenna restrictions  are  common  in  new  hous- 
ing developments,  the  SGC  automatic  anten- 
na coupler  is  an  effective  way  of  putting  out  a 


powerful  signal  from  an  antenna  system  that 
will  go  unnoticed  by  your  neighbors. 

The  SGC  Model  SG-230  antenna  tuner 
carries  a  marine  retail  price  arourKl  $600,  but 
can  be  seen  selltng  in  the  amateur  radio  mar- 
ket new  for  approximately  $450.  If  you  are 
looking  for  something  fun  to  play  with  this 
summer,  the  SGC  Model  SG-230  antenna 
tuner  is  a  real  RF  workhorse. 


here  is  the  next  generation  Repeater 


MARK  4CR 


The  only  repeaters  and  controllers 
with  REAL  SPEECH! 


No  other  repeaters  or  controlters  match 
Mark  4  in  capability  and  features.  That's 
why  Mark  4  rs  the  performance  leader  at 
amateur  and  commercial  repeater  sites 
around  the  world.  Only  Mark  4  gives  you 
Message  MasterxM  real  speech  •  voice 
readout  of  received  signal  strength, 
deviation,  and  frequency  error  •  4- 
channet  receiver  voting  •  clock  time 
announcements  and  function  control  •  7- 
heljcal  filter  receiver  •  extensive  phone 
patch  functions.  Unlike  others,  Mark  4 
even  includes  power  supply  and  a 
handsome  cabinet. 

Call  or  write  for  specifications  on  the 
repeater,  controller,  and  receiver  winners. 


Phone:  j^(508)  372-3442 
FAX:  ^(508)  373-7304 

MICRO  CONTROL  SPECIALTIES 

Division  of  Kendecom  Inc, 

23  Elm  Park,  Grovetand,  MA  01834 


Create  messages  just  by  talking.  Speak  any  phrases  or 
words  in  any  languages  or  diafect  and  your  own  voice 
IS  stored  instantly  in  solid-state  memory*  Perfect  for 
emergency  warnings,  club  news  bulfetins,  and  DX 
alerts.  Create  unique  ID  and  tail  messages,  and  the 
ultimate  in  a  real  speech  user  mailbox  —  only  with  a 
Mark  4, 


*»^«»BIB7E» 


ping 


T  ^. 


2  meters  220  440 


CIRCLE  144  0#4  READER  SERVICE  CARD 
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number  7  on  your  Feedback  card 


by  Peter  R,  James  WM4U 


Advanced  Electronic  Appiications 

RO.  BOXC2160 

L^inwood  WA  98036 

Telephone:  (800)  432-8873 

Price  aass:  $1 99 


The  KK-1  from  AEA 


The  perfect  keyen 


Have  you  ever  had  the  perfect  ham  acces- 
sory and  then  tost  it  somehow,  never  to 
find  it  agaia? 

I  think  that  eadi  of  us  has,  at  some  time, 
had  the  most  wonderful  ham-related  item  and 
then  sold  it  traded  it,  or  broke  it  losing  it  for- 
ever. In  my  case,  the  perfect  CW  keyer 
crossed  my  path  about  1 0  years  ago  in  the 
form  of  the  Healhkit  CW  keyboard.  It  per- 
formed (lawlessly  With  a  large  type-ahead 
buffer,  soft  sectored  memories,  artd  the  easi- 
est operation  possible,  it  became  a  good 
friend  until,  in  a  fit  of  poor  judgement  I  sokj  rt. 

I  didn't  see  one  again  untiJ  I  ran  into  the 
new  AEA  KK-1  keyboard.  I  say  this  because 
the  new  AEA  keyboard  was  designed  by 
Terry  Perdue  K8TP.  the  same  engineer  who 
designed  the  Heath  keyer.  The  similarities 
are  profound.  There  is  no  doubt  about  the 
family  lines:  255-character  type-ahead  buffer 
soft  sectored  memories,  small  number  of 
function  switches,  etc.  So  I  was  very  happy  to 
discover  the  new  nephew  of  my  old  friend 
and  promptly  acquired  one. 

13ieKK-l 

The  newest  product  from  Advanced  Elec- 
tronic Applications  comes  in  a  smalt  173mm 
X  114mm  X  64mm,  package  that  needs  only 
an  AT-atyle  keyboard  and  a  12  VDC  power 
supply.  The  keyboard  can  do  double  duly 
With  your  station  computer.  This  was  a  design 
element  in  engmeenng  the  keyer,  as  the  unit 
comes  with  a  cable  to  connect  your  PC  key- 
board to  both  the  computer  and  the  keyer. 
Using  a  simple  keystroke,  you  can  switch 
from  CW  keyboard  to  your  computer  logging 
program,  or  whatever  program  you  routinely 
leave  running  on  the  shack  computer  The  12 
VDC  can  be  supplied  from  a  simple  plug-in 
brfck.  your  shack  supply,  or  even  a  battery. 

The  only  apparent  control  is  a  large  knob 
that  is  used  to  set  the  sidetone  or  the  keyer 
speed.  The  speed  is  more  easily  controlled 
by  keyboard  entry,  however  And  speaking  of 
speed  controt  this  unit  is  the  only  one  I  know 
of  that  lets  you  use  any  combination  of  keying 
speed  and  spacing.  Using  this  feature,  you 
can  set  rt  up  to  use  Famsworth  keying  or  any 
combination  that  suits  your  fancy.  By  using 
the  shift  key  and  the  arrow  keys  you  can  set 


The  KK'l  keyer  from  AEA. 


the  speed  and  spacing  while  watching  the 
digital  readout.  This  green  dfsplay  is  the  only 
other  thing  on  the  front  panel  other  than  the 
knob.  By  the  way,  the  keyer  is  shaped  like  a 
long  wedge,  giving  you  an  attractive  sloped 
front  and  a  large  rear  panel  that  has  all  of  the 
connectors  necessary  for  hooking  up  the 
keyer. 

The  rear  panel  has  a  power  supply  con- 
nector keyboard  input  and  output  (to  connect 
to  your  computer),  paddle  input,  outputs  for 
normal  keying  or  grid-block  keyirig,  an  on/off 
swibih,  a  headphone  connector  and  volume 
control.  Use  a  1/4*  phone  piug  to  plug  in  your 
favorite  iambic  key.  Al  any  time  while  you  are 
operating  you  can  change  over  to  manual 
keying  just  by  using  your  key,  If  you  are  not 
handy  at  typing,  this  may  be  a  great  feature 
for  you.  For  the  sJow  typist,  you  can,  at  your 
leisure,  type  in  all  the  data  you  want,  assign 
message  ports,  and  then  in  a  QSO  switch 
over  to  manual  keying. 

The  Memories 

The  memory  is  almost  SK  and  can  be  di- 
vided up  into  12  message  centers.  You  can 
even  link  one  message  to  another.  You  can 
tell  one  memory  to  switch  to  another  at  a  cer- 
tain time  in  the  keying  sequence.  The  pro- 


gramming only  allows  one  level  of  nesting^ 
but  this  shouldn't  be  much  of  a  problem  to  the 
average  user  The  keyer  also  allows  you  to 
send  serial  numbers  for  those  contests  that 
use  that  system  of  exchange.  Eight  K  doesn't 
sound  like  much  memory  until  you  try  filling  it 
up.  It  really  is  a  lot  of  memory  for  the  average 
ham. 

The  memories  are  set  up  using  the  func- 
tion keys  on  the  keyboard.  With  a  typical  AT 
board  you  have  12  F-keys.  and  thus  12  sepa- 
rate memories.  A  typical  station  setup  would 
put  a  CQ  sequence  in  one  memory,  'your 
RST  is"  in  another,  and  then  your  QTH,  etc.. 
In  another  1  use  the  last  two  functions  keys 
for  identfffcation  purposes.  One  sends  "de 
\NW\4U  K'  while  the  other  sends  just  my  calL 

Usfng  the  Keyboard 

This  is  a  very  fancy  memory  keyer.  but  one 
using  the  keyboard  as  an  input  device,  allow- 
ing you  to  send  perfect  code  every  time.  Us- 
ing a  keyboard  makes  it  very  easy  to  operate 
CW  and  gives  those  on  the  receiving  end 
perfect  copy  on  their  mullimode  control ters. 

Now  why  should  you  go  with  a  dedicated 
keytK>ard  instead  of  using  a  multimode  unit? 
The  biggest  reason  is  simplicity.  You  don't 
need  to  have  a  video  display  or  to  know  any 
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complicated  operating  sequences.  This  also 
frees  up  your  computer  for  use  as  a  dedicat- 
ed packet  DX  cfuster  monitor,  logger,  etc.,  but 
still  leaves  you  with  perfect  CW  at  your  fin- 
gertips with  rKi  program  changing. 

IVe  been  using  my  keyboard  tor  over  a 
month  with  no  problems  whatsoever  execpt 
for  two  things  (always  a  catch,  eh?)>  One 
small  complaint  is  that  the  unit  produces  a 
small  amount  of  computer  hash,  most  notica- 
bly  on  the  bottom  end  of  20  meters.  The  last 
memory  keyer  I  owned  produced  so  much 
noise  it  made  20  meter  CW  nearly  impossi- 
ble, but  this  unit  has  minimum  noise  in  oom- 
parison. 

The  other  quirk  I  have  encoLfntered  is  in 
the  choice  of  keyboards.  I  bought  a  new  key- 
tx>ard  at  the  same  time  I  purchased  the  key- 
er, and  for  a  long  time  I  noticed  no  problem 
until  I  got  on  80  meter  CW.  At  this  point  I  was 
iwdy  to  toss  the  keyer  out  the  door.  It  locked 
up  at  times,  sent  random  CW  with  no  input, 
sent  crary  things  from  the  memories,  and 
was  just  plain  useless.  Turns  out  the  problem 
is  not  with  the  keyer  but  with  the  keyboard  1 
bought.  It  is  very,  very  susceptible  to  RF  on 
80  meters,  I  tried  two  other  keyboards  and 
found  that  my  old  Tandy  keyboard  would  take 
any  amount  of  RF  and  keep  on  doing  its  thing 
with  no  problems  at  all.  However,  the  new 
keyboard  would  not  work  on  the  computer. 
Now,  on  to  my  other  computer,  which  is  a 
htegnavox  386.  That  keyboard  would  not  op- 
erate the  keyer  It  would  send  just  four  char- 
acters, and  four  only.  So  much  for  the  AT- 
style  keyboard  being  a  random  selection 
item.  You'd  better  check  out  your  keyboard 
with  the  unit  before  settling  on  it  as  a  perma- 
nent investment 

Other  Features 

Other  features  of  the  KK-1  are  19  setUngs 
for  weighting,  auto-repeat  delay,  adjustable 
sidetone,  and  CW  practice.  Unlike  its  little 
brother,  the  MM-3,  this  keyer  can't  carry  on 
conversations  wtth  you.  However,  we're  on 


Specifications 

Character  fomiation  5-90  wpm 

Sending  speed  range  5  wpm  to  formation  speed 

12  memories 

Keying  output  positive  to  ground  and  grid-block 

Serial  numbers  1-9999 

Message  auto-repeat  delay  1-99  seconds 

Dot-dash  ratio  (weighting)  Nomtal  plus  9  light  and  9  heavy  settings 

255*character  type-ahead  buffer 

Message  capacity  7913  characters 

Sidetone  range  200-2500  Hz 

Power  requirement  10-16  VDC  at  350  mA 


KKCOM  for  Easy  Programming 

For  those  of  you  who  want  an  even  easier  way  to  program  your  KK-1  keyer,  AEA  now 
has  a  software/hardware  package  to  facilitate  loading  the  memory  buffers.  Called  KKCOM, 
the  package  consists  of  software  supplied  on  both  3.50"  and  5. 25"  floppies,  and  what  at 
first  appears  to  be  a  simpie  cable  with  a  1/4"  stereo  plug  on  one  and  and  a  25-pin  computer 
connector  on  the  other.  However,  Inside  the  25-pin  connector  ts  a  smaJI  circuit  board  with 
10  components  on  it:  four  transistors,  five  resistors,  and  a  diode.  This  circuit  forms  an  inter- 
face between  your  computer  and  the  KK-1  keyer.  The  25-pin  awinector  goes  to  your  seriaJ 
port,  and  the  stereo  plug  goes  into  the  keyer  where  the  paddles  normally  connect. 

The  software  makes  it  possible  to  display  what  you  are  typing  into  the  12  memory 
buffers.  These  message  centers  can  then  be  uploaded  into  the  KK-1  keyer  with  the  proper 
command.  The  current  contents  of  your  keyer  memories  can  also  be  downloaded  into  your 
computer  tor  storage  and/or  modification.  In  addition  to  memory  management^  you  can  also 
change  your  keyer  speed,  sidetone.  spacing,  etc.,  from  your  computer 

To  use  the  KKCOM  system  your  KK-1  must  have  version  2  or  later  firmware.  AEA  has 
certainly  been  busy  making  ongoing  improvements  with  their  keyer,  as  they  have  been 
changing  the  firmware  faster  than  most  of  us  change  (your  choice  of  cliche  here). 

The  current  retail  price  of  the  KKCOM  is  S49  and  it  comes  with  complete  documentation, 
interface,  cable,  and  stereo  plug.  If  you  want  to  update  your  KK-1  keyer  from  version  1  to 
version  3  it  wiil  cost  approximately  $75;  from  version  2  to  version  3,  $65. 


the  simplicity  of  operation  bandwagon  and 
this  certainly  fits  the  bilL  There  are  certain 
keys  on  the  keyboard  that  do  special  func- 
tions such  as  send  CQ  or  "de,"  or  send  proce- 
dural signs  such  as  KN  and  SK  with  a  single 
keystroke,  plus  TUNE.  One  item  that  would 
be  very  useful  would  be  an  overlay  with  these 
keys  marked.  Perhaps  that  will  be  an  item  for 


the  entrepreneurs  to  come  up  with. 

The  keyer  Is  warrantied  for  one  year  and 
has  a  suggested  retail  price  of  $199. 

Its  simplicity  of  operation  and  the  depend- 
ability of  AEA  products  in  general  make  this 
a  keyboard  keyer  that  will  fill  a  niche  in 
the  shack.  I'm  definitely  not  going  to  sell  this 
onel 


■ 


HIGH  POWER  RF  SWITCHED  PREAMPS 


Model  146 
$165 

Model1460S 
$165 

Model  440 
$179 


fModel  146 160W  2  Meters  19db  Gain  JSdb  W 
Uo6b\  1 460S 1  SOW  2  Meters  19db  Gain  J5db  Nf 
Model  440  70cm  100W  16db  Gain  .75db  Nf 

All  preamps  have  helical  filters  !o  prevent  out  of 
oand  intermodulaifon  in  tbe  receiver.  Model  146 
covers  the  entire  2  meter  t)and.  Model  t4SOS  is 
of  very  naiTow  bandwidth  and  would  be  suitable 
lor  SSB.  Packet,  or  Satellite.  Model  440  is  factory 
tunable  froin  430-440  M Hz  or  440-450  MHz  per 
customer  request.  All  models  are  powered  witti 
1 3  to  20  VDC  and  are  mounted  at  the  antenna. 

AMPIRE,  INC. 

1 0240  NATHAN  LANE 

MAPLE  GROVE,  MINN  55369  612-425-7709 


RF  SWEEP  GENERATOR  KITS 


r  O  •^  * 


MODEL 

RSG 
SERIES 


Use  to  check  &  tune  low  pass,  high  pasSf 
band  pass  &  ceramic  filters 


i      m      m       m      m 


RSG-2  lQ-2MHi|  . 

RSG-ao  l2-30MHz| 

RSG-144  m5-»?5MHz|  .  .  ,  , 
RSG-220  i200-250MHzi    .  . 

Sliipping  and  HandHng  [USA] 

I  Foreign ! 


$  49.93 
$  S9.9S 
$  79. 9S 
$   79.95 


s 

s 


4.00 

lO.OO 


KH  includes  parts  and  Inst,  manual 
[cab., knobs  and  hdwr  not  incL] 

Write  or  call  for  free  Brochure 


BOYD  ELECTRONICS 

1398  Soiitfigate  Way 
Grants  Pass,  OR  97527 


503-476-9503 
VISA/MC 


X-BAND  TT?ANSWITTER 

Miniature  {?/-  x  3%  x 
r)GaAsmicrostrip 
iransmiiter  pro- 
vides 10  dBfTi  centered  at  10.525  GHz. 
Integrated  microstrip  patch  antenna  elimi- 
nates the  need  for  an  external  antenna. 
Advanced  matching  techniques  secured 
good  temperature  stability  with  lowlrequency 
pulling,  Greatforlong-range  testing  of  radar 
detectors,  calibration  of  radar  receiving 
equipment,  and  point-to-poinl  communica* 
tion  links. 


Compleie  Assembled  System 
Parts  &  InslTucliOfi  KH  ... 


$3§.00 

»  £29.00 


Bus  $2  00  Shippmg  3f}d  H3ndftr>g 


INNOTEK  \r\c. 


P.O.  BOK  80096.  Fort  Wayne.  \H  46898 
(219)489-1711 

Visa  *  MasiefCard  -  Check  ■  Money  Order  *  COD 

Money-Back  Guarantee^ 


CtRCLE  273  ON  READER  SERVICE  CARD 


CIRCLE  283  ON  READER  SERVICE  CARD 
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Number  B  on  your  Feedback  card 


Battery  Monitor  and 
Charger  Controller 


by  Marion  D,  Kitchens  K4G0K 


Many  hams  have  a  1 2-volt  auiomobile 
hatLcr>'  under  the  operating  tabic  for  a 
variciy  of  uses.  There  is  a  contiiming  need  lo 
know  the  battery  voltage  and  lo  keep  it 
charged.  A  hassle-free  means  of  solving 
these  two  problems  is  offered  by  the  battery 
monitor  and  charger  coniroUer  described  in 
this  anicle. 

This  unit  displays  the  balKTy  voltage  on  a 
lO-segmcnl  bar  LED  in  increments  of  0.5 
volts  over  the  range  of  l(li)  to  14.5  volts. 
When  the  battery  vohage  drops  to  1 2.0  volts 
the  unit  automaticallv  enables  the  1 10  VAC 
hne  to  the  charger  and  begins  charging  the 
battery.  As  the  banery  voliage  rises  to  14.0 
volts,  the  unit  disables  ihc  110  VAC  line, 
turning  Dff  the  charger,  A  discrete  LED  pro- 
vides a  visual  indicaiion  of  the  on-olf  state 
of  the  charger.  The  1 10  VAC  line  control  is 
all  sohd  state,  eliminating  mechanical  relays 
and  the  inevitable  pitting  and  dirty  relay 
contacts.  The  circuit  automatically  switches 
to  the  'Charge"  condition  upon  application 
of  12  VDC  to  the  unit. 

A  printed  circuit  bnard  layout  i,s  provided 
(see  Figures  2  and  3)  for  builders  who  desire 
to  make  their  own.  Etched  and  driUed  boards 
are  available  from  FAR  Circuits  (sec  the 
Parts  List)  as  welL  The  circuit  is  simple 
enough  to  be  easily  built  on  pcrf  board,  as  a 
prototype  was.  It  is  easy  to  build  and  has  no 
tricky  circuits  or  difficult  adjustments.  Al! 
conipnncnis  are  readily  available  at  most  of 
the  mail  order  supply  houses  such  as  Digi- 
Key.  or  from  *'Pcg  Board"  sources  such  as 
JimPaks.  The  unit  is  configured  to  occupy 
minimal  shelf  space  on  a  crowded  operating 
table,  while  presenting  the  display  for  easy 
visibility  and  power  connections  near  the 
rear  of  the  tabic.  This  results  in  the  long, 
narrow  configuration  shown  in  the  photos. 

The  Circuit 

Tlic  schematic  for  the  hatter>'  monitor  and 
charger  controller  is  shown  in  Figure  L  The 
circuit  senses  the  12V  battery  voltage  and 
applies  i!  to  the  input  of  the  LM3914.  The 
LM39I4  convertij  the  analog  input  voltage 
to  to  discrete  i>ytputs*  each  of  which  drives 
a  segment  of  the  bar  LED.  The  LM3914  in 
this  unit  is  wired  as  an  expaj:tdcd-scalc  volt- 
meter so  that  the  first  LED  lights  when  the 
input  is  10.0  volts  and  the  last  LED  lights 
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when  the  input  is  14.5  volts.  Thus,  the  vari- 
ous LEDs  liohl  following  the  baliery  voltage 
as  it  discharges  and  is  recharged.  The  bar 
LED  provides  the  battery  voltage  monitor- 
ing function. 

Tht  401 1 B  quad  gate  is  wined  as  a  set-re- 
sel  llip-flop.  iTic  "set"  input  is  connected  to 
the  *M2.0V"  LED  pin  of  the  LM3914,  so  that 
the  401  IB  output  is  set  high  when  the  12.0V 
LED  lights.  The  *Vcsct'*  input  is  similarly 
connected  to  the  *M4.0V"  LED  pin  of  ihc 


LM3914,  When  the  battery  voltage  reaches 
14-0  volts  [he  401  IB  ouipiil  is  resci  low.  The 
401  IB  output  drives  the  MOC  3010  optoiso- 
latur,  turning  it  on  and  off  as  the  battery  volt- 
age ranges  between  12.0  and  14,0  volts.  The 
MOC  30 iO  in  turn  operates  the  iriac.  which 
sw  itches  the  110  VAC  on  and  off  lo  the  bat- 
tery charger.  Two  gates  of  the  401  IB  arc 
wired  to  control  a  discrete  "charge''  indicator 
LED,  in  an  identical  set -reset  inanner.  Note 
that  the  401  IB  has  inputs  and  outputs  wired 


Phow  A.  Compkied  haitery  monifonrnd  charge  con! roller  tiuit. 


Photo  B.  Bar  LED  ami  560^ohm  resistor  mount ing. 
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Design  Equations  And  Principles 
For  The  LM3914, 15,  &  16  Chips 


J  j„i, —  ..iiKi  I II)  1.111  JA^^^sd  .^JiM!ll^-.-=T-.rr^ 


^2ES£1 


Reference  drcuh  1 


Rl 


V 


Principles! 

1.  The  chip  maintains  a  constant  1.25V  across 
pins  7  and  & 

2.  The  current  thru  each  LED  b  determined  by 
the  resistance  between  pins  7  and  8. 

Current  =12.5iRl 

3.  Current  thru  R2  is  the  same  (close)  as  Rl. 

4.  Pin  6  is  the  top  of  an  internal  precision  resistor 
chain,  and  pin  4  is  the  low  end.  This  chain  is 
connected  to  the  internal  comparators,  and  is 
compared  with  the  voltage  at  pin  5  for 
determining  which  LED  to  li^t. 

5.  The  #10  LED  lights  when  pin  5  voltage  is  that 

on  pin  6.  The  JO  LED  lights  when  pin  5 
voltage  Is  that  on  pin  4. 


Design  Notes; 

1.  The  voltage  across  Rl  is  always  1.25  iSH^ 

2.  The  voltage  across  R2  is  always... 

VR2=  (R2/R1)(1.25) 

3.  The  sum  of  volteige  across  Rl  and  R2 

can't  exceed  the  supply  voltage,  naturally! 

4.  Maximum  voltage  at  inn  6  (wiper  at  top)  is  Vri+  Vr2 

5.  Nfinimum  voltage  at  pin  6  (wiper  at  bottom)  is  Vr2 
ti.  Maximun  voltage  at  pin  4  Is  VR2 

7.  Minimum  voltage  at  pin  4  is  zero  (ground). 

8.  Chip  to  chip  variations  cause  minor  voltage  variations 


PfffigP  F\a"*plg  -  Circuit  1 

Rl  =  1.0K,  R2  =  5.0K 

LED  current  =  12.5/l.OK  =  125  ma 

Max  V4=  (5.0/L0)(1.25)  =  6.25  volts 

Min  \6  =  6.25  volts  (same  as  above) 

Max  V6  =  6.25  +  1.25  =  7.50  volts 


tt 


le  -  Circuit  2 


Zero  to  5  Volt  Meter  (V«  =  5.0,  V4  =  0.0) 

LED  Current  =  lOma 

Rl  =  12.5/.010  =  1.25K 

Vr2  =  5.0-1.25  =  3.75 

R2  =  (3.75)(1JS)/1.25K  =  3.75K 
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To  12  V 
Battery 
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Figure  J.  Batiery  monUoi  ami  charge  controller  schematic. 


K4GOK 

Aug  94 


no  VAC 

To  Charger 


I'ifitire  2,  PCB  foil  pattern  {vieti-froin  copper  foil  side). 


X—  To  LED  Displays 


33MFD    2JMFD 


JUMPER 


SEE  TEXT  &  PHOTOS  FOR  DISPLAY  MOUNTING 
CONNECT  POINTS  X-X  &  Y-Y  WITH  JUMPERS 


Connector  To 
Cliarser  (llOVAQ 


Figure  3.  Parts  pkicemeui  drmvhig. 
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in  parallel  to  provide  the  necessan'  drive  to 
the  other  circuii  elements. 

Construction  and  Checkout 

Construction  is  rather  straightforward 
when  using  the  K3.  Hie  PCB  foil  pattern  is 
shown  in  Figure  2.  Insuli  all  ihe  iC  sockets, 
resistors  and  caps  as  shown  on  the  parts 
platement  drawing.  Figure  3,  except  for  the 
560-ohm  resistcir.  Sockeis  are  recommended 
for  dll  of  the  JCs  except  the  triac,  which 
should  be  soldered  in  place.  Boh  the  trine  to 
the  PCB  tor  good  themial  conduction.  Ob- 
serve proper  polarity  when  instalJing  the  2.2 
and  33  MFD  lant  caps.  Note  that  there  are 
three  jtmipers  on  this  PCB.  One  is  near  pin  7 
of  iliL*  401  IB  and  is  instiiiled  fmm  the  cnm- 
ponent  side  of  the  board.  1  he  {^iher  two  are 
installed  on  the  foil  side  of  the  bt>ard,  and  ao 
toween  the  points  marked  YY  and  X-X.  as 
shown  on  the  parts  placement  draw  ing. 

7  he  LEDs  should  be  installed  next.  A 
socket  for  the  lO-segment  bar  LED  is  rec- 
ommended. Note  that  ilic  bar  LED  socket  is 
mounted  90  degrees  to  the  PCB  surface.  Sol- 
der the  socket  directly  to  the  edge  of  the 
PCB.  The  resistor  lead  should  be  soldered  to 
all  the  stK^kei  pins  along  one  edge,  as  shown. 
Study  the  photo  to  see  how  the  socket  and 
the  56()-Qhm  resistor  are  mourned-  Solder  in 
place  the  "charge"'  LED  with  lead  lengdis  so 
that  ii  will  extend  through  the  front  panel. 

At  this  point  the  PCB  should  he  carefully 
inspected  for  solder  bridges.  Check  that  all 
points  that  shoutd  be  connected  to  12V  arc* 
and  that  everything  Uiat  sliould  be  connected 
to  ground  is.  Verify  dial  there  is  no  short  be- 
tween 12V  and  ground.  Be  careful  checking 
this  circuit  because  potentially  dangerous 
voltages  will  be  present  before  checkout  is 
completed.  Make  sure  no  110  VAC  is  con- 
nected for  Che  moment.  Remove  any  voltage 
on  the  two  caps  by  temporarily  shorting 
across  them  at  the  cap  leads.  Connect  an 
ohmmeier  between  test  point  I  and  grottnd. 
and  adjust  the  I  Ok  pot  for  a  reading  of  4.9k. 
Adjust  the  Ik  pot  for  an  ohmnkner  reading 
of  7.2k  between  test  point  2  and  ground.  Pay 
careful  attention  to  the  proper  orientation  of 
the  iCs  and  install  them.  Briefly  apply  12 
VDC  power  and  verify  that  the  "charge** 
LED  lights.  One  segment  of  the  bar  LED 
should  also  light  at  this  time. 


Photo  C  Completed  circuit  board. 


Next  power  the  PCB  with  a  variable  volt- 
age DC  supply  that  will  cover  the  range 
from  9  to  15  volts.  Set  ilie  power  supply  at 
about  12  VDC.  Adjust  die  10k  pot  for  4.90 
volts  ai  lest  point  1  (TPl  k  dien  adjust  tlie  Ik 
pot  for  7.25  volts  at  T?2.  Set  the  power  sup- 
ply to  14.5  vohs  output,  and  fine-iune  the  Ik 
pot  so  thai  the  -14.5^*  LED  just  Ui!his.  The 
"1 4.5V"  LED  will  be  the  rightmost  one 
when  the  PCB  is  component-side-down. 
Then  set  the  power  supply  to  10. OV  and 
fine-trim  the  10k  pot  so  that  the  "lO.OV" 
LED  just  lights  <ihe  leftmost  LED  with  the 
PCB  upside  down).  Repeat  these  adjust- 
ments until  the  "145V"  LED  lii^hts  just  as 
the  supply  voltage  rises  to  14.5  volts,  and 
that  the  "io.OV"^  LED  lights  just  as  the  sup- 
ply voltage  falls  to  1 0.0  volts.  Note  that 
there  mav  be  some  interaction  between  these 
two  adjustments. 

During  the  above  calibration,  the  "charge" 
LED  should  light  when  the  voltage  falls  to 
12.0  volts,  and  shoutd  eo  otf  when  ihe  volt- 
age  rises  lo  14.5.  Ii  is  tieccssar)  to  apply  1 10 
VAC  to  make  the  next  checks.  Use  appropri- 
ate caution.  Connect  your  charger  or  a  N  OV 
low -wattage  light  bulb  to  the  unit.  Connect 
the  unit  to  the  1 10  VAC  line-  Vary  the  DC 
power  supply  voltage  and  verify  that  the 
charger  or  lamp  come  on  and  go  off  at  12.0 
and  14,0  volts,  respectively.  Remove  the  110 
VAC  and  check  for  heating  of  the  cutiipo- 


nents.  Nothing  in  this  unit  should  be  hot 
after  operating  for  several  minutes.  Do  not 
check  Tor  temperature  effcLts  with  110  VAC 
applied  to  the  unit* 

This  completes  checkout  of  the  unit.  It  is 
ready  for  mounting  in  a  small  container.  A 
container  can  be  made  from  copper-clad 
PCB  material.  It  is  important  that  the  PCB 
be  mounted  in  the  con tai tier  with  the  compo- 
nents downward  for  proper  reading  of  the 
LED  display.  Tlie  "charge"  LED  will  be  on 
the  right  when  the  board  is  properly  tuount- 
ed.  Figure  4  shows  how  the  battery  monitor 
and  charger  controller  are  connected  to  the 
hatitTy  and  chtirger.  Note  that  the  12V  bat- 
tery connections  lor  the  monitor  and  charger 
controller  should  be  connected  directly  to 
the  batten'  terminals  as  shown.  The  sidebar 
on  page  33  contains  design  principles  and 
equations  for  readers  who  might  want  to 
apply  the  LM39 14  in  other  applications. 

Conclusion 

The  battery  monitor  and  charger  con- 
troller has  been  in  tise  ai  this  QTH  for 

many  months.  It  senes  its  intended  purpt^se 
well.  The  automobile  battery  under  the 
operating  table  stays  charged  automatically, 
and  battery  voltage  is  obvious  at  a  glatice. 
Others  are  encouraged  to  build  a  duplicate 
unit  and  eniov  the  hassle-free  benefits  it 
prov 
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110  VAC 
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Charge 
Controller 


Monitor  Lines 
From  Battery 


110  VAC  For 

Charger 


Charger 


12  VDC  to  Batterj 


12  VDC 

Car 
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Figure  4.  Cofmections  bemeett  controUer.  i  harder  mtd  batten: 


Parts  List 

Resistors 

1  each     270.  560, 820, 22k 

2  eacti     lOk,  27k 

3eacti     t^k 

1  each     Pot  1k,  IQk 

Capacitors 

1  eadi     0.1  @  ?O0V 

leach     2.2,30mF@25V 

(Cs 

1  each     LM3314.  4011B.  MOC3010.  RS276-1000 

I^Ds 

1  each     10-segment  bar  LED.  mini  LED 

Misc.  connectors,  sockets,  etc. 

PCB  available  from  FAR  Circuits,  ieNG40  Field 

Court,  Dundee  iL  60118  ($6.25  plus  S1-50  S&H 

per  orcter). 
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Number  9  on  your  Feedback  card 


An  Inexpensive 
Morse  Code  Keyer 

Build  your  own  for  under  10  bucks. 


by  Tony  Marchese  N2YMW 


A  friend  of  mine  recently  convinced  me  to 
lake  the  exLinii nation  for  an  amateur  ra- 
dio license.  I  had  previously  considered  ob- 
taining a  license  but  was  less  than  thrilled 
with  the  prospect  of  learning  Morse  code.  I 
argued  that  I  was  as  dumb  as  a  stump  when 
ii  came  to  memorization  but  was  assured 
that  learning  code  was  not  as  rough  as  it 
seemed. 

I  realii^ed  that  ihe  best  way  for  me  to  learn 
Morse  code  was  to  actually  generate  the 
sounds.  1  perused  the  various  amateur  radio 
publications  in  search  of  a  CW  praciice  os- 
cillator I  found  scvcial  in  the  $30  range  but, 
being  a  frugal  individual  (a.k.a.  cheapskate), 
I  opted  to  construct  an  oscillator  of  my  own 
design  based  upnii  the  following  parameters: 

L  Automatic  formauon  of  the  dit/dah 
length  relationship  followed  with  a  *\space." 
The  relation sbip  between  the  dit.  dah.  and 
space,  according  to  the  ARRL  Handbook,  is 
defined  in  terms  of  unit  length  with  a  dah 
three  times  longer  in  duiation  ihan  either  the 
dit  or  space,  A  paddle  set  was  used  in  place 
of  a  straight  key  to  accomnitKlate  this  fea- 
ture. 

2*  Memory — ^holding  one  paddle  "down" 
repeats  the  tone  with  the  appropriate  spacing 
inserted  in  between.  Holding  both  paddles 
"down"  alternates  between  dit  and  dah  with 
a  space  inserted  bctw^een  tones, 

3.  Variable  character  speed  to  allow  for 
advancement. 

4.  Total  project  cost  of  less  than  S 10.  All 
ICs  and  components  were  lo  be  standard, 
readily  available  items,  as  1  have  rarely  had 
luck  locating  those  neat,  obscure  compo- 
nents  ihat  are  used  in  some  designs.  Fortu- 
nately, I  have  a  box  (OK,  several  boxes)  of 
recycled  circuit  boards  and  pans,  to  which 
my  wife  affeaionately  refers  as  *  Junk." 

5.  Long  battery  life  to  last  through  the 
countless  hours  of  practice. 

6.  Adjustable  sideioneosciliaior. 

7.  The  ability  to  connect  the  device  to  a 
transmitlcn 

Theory*  of  Operation 

I  computed  the  acceptable  frequency 
ranges  for  both  the  adjustable  sidetone  and 
character  length  o.scillaiors  as  an  initial  de- 
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sign  step.  The  oscillators  were  constructed 
using  gates  C.  D,  E,  and  F  of  U  L  a  CD4tl4y 
CMOS  hex  inverter  with:  Frequency  = 
1/(2.2  RC).  The  sidetone  oscillator  uses  a  re- 
sistance w'hich  varies  from  6.8k  ohm 
through  t6.8k  ohm*  and  a  0.047  jiF  capacitor 
10  generate  a  frequency  which  adjusts  from 
approximately  550  Hz  to  1400  Hz.  This  ac- 
commodates the  typicEil  sidetone  frequency 
range  of  SDO  to  1 200  Hz. 

The  unit  length  oscillator  incorporates  a 
resistance  which  varies  from  3.3k  ohm  to 
133k  ohm»  and  a  capacitance  of  2.0  pF  to 
create  an  adjustable  17  to  69  hertz  osciUaion 
This  oscillator  provides  the  clock  for  U4,  a 
CD4017  CMOS  decade  counter  The  state  of 
the  U5  multiplexer  AG  and  Al  lines  selects 
the  maiu  timing  clock  from  either  the  2, 4  6, 
or  8  output  of  the  decade  counter,  depending 
on  whether  a  dit*  dah.  or  space  is  under  pro- 
duction. This  configuraiion  provides  a  con- 
sistent unit  length  relationship  which  is  inde- 
pendent of  frequency  or  oscillator  drifL  The 
use  of  the  even  outputs  divides  the  clock  by 
2*  resulting  in  a  unit  length  frequency  of  8.5 
to  34.5  Hz.  As  \he  ARRL  Handbook  equates 
code  speed,  in  words  per  minute  (wpmK  to 
the  Frequency  x  L2,  the  oscillator  produces 
a  continuously  variable  10-41  wpm  charac- 
ter rate. 

The  'lone'*  cycle  is  initiated  by  depressing 
either  the  DIT  or  DAH  paddle,  Activating 
the  DIT  paddle  places  a  high  on  the  K  input 
to  the  U3A  flip-flop.  The  J  input  to  the  flip- 
flop  is  low,  provided  the  DAH  paddle  is  not 
also  depressed.  With  the  inhibit  line  to  pin  6 
of  the  U2B  NOR  gate  low,  the  transition 
caused  by  depression  of  the  DIT  paddle 
clocks  the  U3A  flip-Hop,  causing  the  Q  out* 
put  to  toggle  low.  Since  the  J  input  of  the 
U3B  Qip-llop  is  high  and  the  K  input  is  low; 
clocking  the  gate  with  the  same  pulse  sets 
the  Q  output  high,  thereby  temporarily  in- 
hibiting any  further  paddle  clock  pulses.  The 
NOT  Q  output  toggles  low  at  this  time,  en- 
abling the  decade  counter,  the  multiplexer, 
and  Ehc  U6B  BCD  counter,  which  turns  on 
the  Ql  transmitter  key  transistor.  The  muUi* 
plexer's  YOx  inputs  now  selected  as  AO  and 
Al  are  both  low.  The  DIT  tone  is  created  as 
the  sidetone  oscillator  present  on  the  multi- 
plexer's YOA  input  is  passed  ihaiugh  output 


ZA  in  the  speaker. 

After  two  unit  length  oscillator  cycles,  the 
equivalent  of  a  DIT,  the  decade  counter's  Q2 
output  sets  high.  This  high  is  gated  through 
the  multiplexer's  ZB  output,  which  clocks 
the  L6A  BCD  counter,  setting  the  Q()  output 
high-  The  QO  output  resets  the  U6B  BCD 
counter  to  turn  off  the  transmitter  key  tran- 
sistor The  QO  output  also  drives  tlic  iiiiilti- 
plexer's  input  select  line  AO  high  to  now  se- 
lect the  Ylx  inputs.  This  silences  the 
sidetone  as  VIA  is  grounded  and  selects  die 
decade  counter's  Q4  output  as  the  new 
source  for  the  USA  BCD  counter  enable 
clock.  The  decade  counter's  Q4  output  re- 
quires two  additional  unit  length  oscillator 
cycles,  the  equivalent  of  a  SPACE,  before 
setting  high  to  clock  the  U6A  BCD  counter. 
Clocking  the  U6A  BCD  counter  sets  the  Ql 
output  high.  This  clears  the  U3B  flip-flop  to 
disable  both  the  decade  counter  and  the  mul* 
tiplexer  while  releasing  the  paddle  clock  in* 
hibit  line,  pin  6  of  U2B,  and  resetting  the 
U6A  BCD  counter.  The  memory  function 
utilizes  the  U2B  NOR  gate  to  generate  a 
clock  pulse  and  initiate  a  tone  cycle  if  either 
paddle  is  depressed  during  the  release  of  the 
paddle  clock  inhibit  line.  If  both  paddles  are 
depressed,  the  U3A  flip- Hop  Q  output  tog- 
gles states,  thereby  alternating  between  DIT 
and  DAH  tones.  The  keyer  is  now  ready  to 
generate  the  next  tone. 

The  operation  of  the  DAH  paddle  is  simi- 
lar, except  the  U3A  flip-flop  Q  output  tog- 
gles high.  This  selects  the  decade  counter  Q6 
output,  which  requires  three  times  as  many 
clock  cycles  as  die  use  of  Q2.  and  in  doing 
so  sets  up  the  appropriate  DIT/DAH  length 
relationship.  The  decade  counter  Q8  output 
functions  as  the  SPACE  internal,  identical  in 
operation  to  the  use  of  Q4,  described  in  the 
previous  section. 

The  final  stage  of  the  circuit  is  comprised 
of  transistor  Q2  which,  in  conjunction  with 
resistors  RIK  R12,  and  R13,  forms  an  ad- 
justable gain  amplifier  for  control  of  ihc 
sidetone  volume. 

Construction 

The  complete  circuit,  illustrated  in  the 

schematic  shown  in  Figure  U  uses  six  stan- 
dard 40tX)- scries  CMOS  ICs  in  the  design. 


CSMi^MMf  Specricer/Mics 

Here 's  a  Compact  Speaker/Mic  that  Jit 
can^fortabfy  in  your  hand  and  has  a  biH 

we  speaker  for  crystal  clear  audio. 

No  need  to  remove  your  handheld  from 
your  belt  to  talk  or  monitor  calls.  Clip  it  near 
your  ears  so  you  can  easily  hear  eveiy  call 
with  the  volume  turned  down. 

First-rate  electret  mic  element  and  full 
size  speaker  gives  superb  audio  on  transmi 
|curf  recieve.  Earphone  jack,  PTT,  Light- 
weight retractable  cord.  Gray.  1  '/4x2x3  in* 

MFJ-284  fits  Icom  and  Yaesu,  / 

MFJ-286  fits  Kenwood.  ^ 


MFJ-284  or 
MFJ^286 
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iMiffirS|mricer/Mics 

These  tiny  MFJ  Speaker/Mies  are  so 
small  and  so  UghtweigfU  you  'U forget 
they  're  there  —  until  you  get  a  call 

Excellent  audio  from  electret  mtc 
element  and  speaker.  Has  swiveling  lapel 
/pocket  clip,  PTT  burton  with  transmit 
LED,  earphone  jack,  lightweight 
fetractable  cord.  Available  with  L  or 
legular  connector  Tiny  2x1  y4xV4  in. 

Order  MFJ-285/MFJ-285L  for  ICOM, 
Yaesu,  Alinco;  MFJ-287/MFJ-  287L  for 
Kenwood;  MFJ-283  for  split 
plug  Alinco;  MFJ-285W  for  1C-W2A. 


MFJ-283.  MFJ-285, 

IMFJ-285L,  MFJ-285W, 

MFJ -287  or  MFJ^287L 


L  C&imectoraiso 
avaibbk- order  LmodA 


MFJ  Artificial  IKF  Ground 

MFJ-931 

'      Creates    ^^i^  «hi  ^k  sb# 

artifical  RF    ■uA^MMI^ 
ground  that  eliminates  or  reduces  RF 
hot  spots,  RF  feedback,  TVl/RFl,  weak 
signals  caused  by  poor  RF  grounding, 

Grtatly  improves  your  signal  if 
you're  using  a  random  wire  or  tongwire 
antenna  with  an  inefifccUve  ground. 

Electncally  places  a  far  away  RF 
ground  directly  at  your  rig  by  tuning 
out  reactance  of  connecting  wire. 

20  Meter  CW  Trans«^rer 

MFJ*9020 

Throw  this 
tiny  MFJ  20  Meter 
CW  Transceiver  in  a  comer  of  your 
briefcase  and  enjoy  DXing  anci 
ragchewing  wherever  you  go.  You  get 
ihigh  pcrfonnance  supcrhet  receiver, 
crystal  filler,  RIT»  AGC,  vernier  tuning, 
sidetonc,  speaker,  up  to  5  watts  output, 
semi/full  break-in,  much  more.  Free 
rnanuaL  See/zre  MFJ  catalog  for  40, 
30, 17, 15  Meter  versions,  keyer,  audio 
filter,  power  pack,  tuner,  antennas. 

Super  JUtiwe  AntefUHi 

"WcHid  Radkj  TV  Handbook"  says 
MFJ- 1024  is  a  '"first  rate  easy-to-  operate 
ictive  antenna..quiet»cxceEent  dynamic 
'ange,,,gpod  gain...  low  noise...broad 
iequcncy  coverage,.,  excellent  choice," 
Mount  it  outdoors  away  from  elec- 
licat  noise  for  maximum  signal,  mini- 
mum noise.  Covers  50  KHz  -  30  MHz. 
Receives  strong,  clear  signals  from 
all  over  the  world,  20  dB 
aitenuator,  gain  control, 
ON  LED,  Switch  two 
receivers  and  aux.  or  active 
antenna.  6x3x5  in.  Remote 
has  54  inch  whip,  50  ft. 

L^m  coax.  3x2x4  in.  12 
.      ^Bi  VDCorllOVAC>vith 
W        MFJ-1312,  $12,95. 
129'*  MFJ- 1024 

Cress-Needle  SWR  Meter 

MFJ-815B 

■49» 

vcrage  Cross- 

icedre  SWR/ 

Valtmeier.  Show*  SWR,  forward/ 

eflected  power  in  2000/500  &  200/50 

vatt  ranges.  1.8-60  MHz. 

Mechanical  zero.  SO- 239 
onnectors.  Lamp  uses  12  VDC  or  110 
/AC  with  MFJ^  13 12,  $12,95. 

Tepon^  is  a  registered  irwkmark  qf  Ouptmt" 


^a 


M^^Mx  Antenna  Switch^^Jf  f^ 


\ 


NfFJ-1704 


-  -  if 

*34"   MFJ- 1701  ^I"     MFJ-1702B  *59* 

Select  any  of  several  antennas  from  your  operating  desk  with  these 
MFJ  Coax  Switches.  Thejj  feature  mounting  holes  and  automatic 
grounding  of  unused  terminals,  One  year  unconditional  guarantee. 

MFJ-170L  $34.95-  6  position  antenna  switch.  SO-239  connectors. 
50-75  ohm  loads.  2  KW  PEP,  1  KW  CW,  I0x3x  1  Vj  in,  DC-60  MHz. 

MFJ-1702B,  $21,95. 2  positions  plus  new  Center  Ground  2,5  KW 
PER  1  KW  CW.  Insertion  loss  below  2  dB.  50 dB  isolation  at  450  MHz. 
50  ohm.  3x2x2  in.  MFJ-1702BN,  $31.95,  Ncomedors,  DC-LJ  GHz. 

MFJ-17M,  $59,95. 4  position  cavity  switch  with  lightning/surge 
protection.  Center  ground  2.5  KW  PEP,  1  KW  CW.  50  dB  i.solation  at 
500  MHz,  50  ohm,  6V4x4 V^x  1  'U  in.  MFJ- 1 7Q4N,  JS9.95,  N connectors, 

,        Dry  Dummy  Loods  fer  HF/VUF/UHF 

'^MFJ  has  a  full  line  of  dummy 
loads  to  suit  your  needs.  Use  for 
tuning  to  reduce  needless  (and 
illegd)  QRM  and  save  your 

fin  *!  Isi 

^iFJ-260B, $29,95.  VHF/         •55^MFJ-260B  •»»"  MFJ^264 

HF.  Air  cooled,  non*inductive  50  ohm  resistor.  SO-239  connector  300 
Walts  for  30  seconds,  deraiing  curve.  SWR  less  than  1 .3: 1  to  30  MHz, 
L5:I  to  150  MHz.  VhxV/ixl  InM FJ^260BN.  $34.95.  N connectors. 
MFJ^'264,  $59.95.  Versatile  UHF/VHF/HF  1 ,5  KW  load.  Low  SWR  to 
650  MHz,  ui^able  to  750  MHz.  100  watts/lO  minutes,  1 500  watis/10 
seconds.  SWR  is  1 .1 : 1  to  30  MHz,  below  1 3: 1  to  650  MHz.  3x3x7  in. 
MFJ-264K  $69.95,  NconnectOK  MFJ-5803,  $4.95,  3Ji  coox/PL~259, 

MFJ  Iambic  PiMkHes 

MFj  Deluxe  Iambic  MFJ^564 
Paddles  feature  a  full  ^^9^ 
range  of 


MFJ 

telephone  and 

other  interference 
by  reducing 

unwanted  ^_^_^ 

harmonics  going  to  your  antenna, 
9  poleSt  MrJ's  exclusive  Teflon^ 
Dielectric  Technology^ 
capacitors,  hi-Q  inductors,  ground 
plane  shielding.  RF  tight  cabinet 
gives  excellent  TVT/  RFI 

?rotection.  Full  legal  power 
,8-30  MHz.  Mounting  tabs. 

AiirCbferHUC 

Use  your     MFJ-1214PC 
computer  and     •149** 
transceiver  to 
receive,  display  ^  q 
and  transmit         ^ 
brilliant  full  colorn&ws  photof 
and  incredible  WeFAX  weather 
maps  with  all  16  gray  levels.  Also 
rcccive/transmii  RTTY.  ASCB 
and  CW. 

Animate  weather  maps. 
Display  10  global  pictures 
simultaneously.  Zoom  any  part  of 
picture  or  map.  Manager  lists 
over  900  FAX  stations.  Automatic 
picture  capture  and  save. 


adjustments 

in  tension 

and  contact 

spacing, 

self'adju.^ting 

nylon  and  steel  needle  bearings, 

contact  points  that  almost  never 

need  cleaning,  precision  machined 

frame  and  non-skid  feet  on  heavy 

chrome  base.  For  all  electronic  CW 

kcycrs. 

JWPJ/Bencher  Keyer 

The  best  of  all  C  W      M  FJ-422B 
worlds  —a  deluxe  MFJ     *134*' 
Keyer  using  a 
Curtis  8044ABM 
chip  in  a  compact 
package  that  fits 
right  on  the  Bencher  iambic 
piddle! 

Iambic  keying,  speed  (8*50 
wpm),  weight,  tone,  volume 
controls.  Automatic  keyer  or 
semi-automatic  ("bug")/tune 
mode.  RF  proof.  4Vrx2Vbx5  V2  in. 

MFJ-422BX,  $79.95,  keyer 
only  for  mounting  on  your  Bencher 
paddle. 


12/24  llo4w  LCD  flecks 


•19"  MFJ- 1 08B        •24*^-  MFJ- 11 2 

MFJ-108B  dual  clock  has  sepa- 
rate UTC  and  local  time  displays. 
Huge  5/8  inch  LCD  digits  are  easy-to 
-see.  Brushed  aluminum  frame, 

MFJ-112  shows  hour/minute/ 
second,  day,  month,  date,  year  at  any 
QTH  on  world  map^    1 2  or  24  hour 
display,  Daylighi  saving  lime  feature. 

VHF  SWR/ Wattmeter 

MFJ-812B 
I' 


Covers 

2  Meters 

and  220  MHz,  30  and  300  Watt  scales. 
Relative  field  strength  1-250  MHz, 
SWR  above  14  MHz.  4Vax2V4x3  in. 


MFJ-557  Deluxe  Code  Practice 

Oscillator  has  a  Morse  key  and 
oscillator  unit  mounted  together  on  a 
heavy  steel  base  so  it  stays  put  on  your 
table.  Portable.  9-volt  battery  or  1 10 
VAC  with  MFJ- 1305,  $12.95, 

Earphone  jack  for  private  practice*    ) 
lone  and  volume  controls  for  a  wide 
range  of  sound.  Speaker  Adjustable        | 
key.  Can  be  hooked  to  transmitter. 
Sturdy.8V2x2V4x3V4in. 

MFJ  Multiple  DC  Outlet 

MFJ- 11 18 

•64" 

Use  your  rig's  12  VX>C  power 
supply  to  power  two  HF/VHF  rigs  and 
six  or  more  accessories  with  this  MFJ 
high  current  multiple  DC  outlet. 

2  pairs  of  30  amp  5-way  binding 
posts  separately  fused  for  rigs.  6 
switched,  fused  pairs  for  accessories. 
IX:  voltmeterp  "on"  LED,  RF  bypas- 
sed, 6  ft,  of  8  guage  power  cable.  See 
free  MFJ  catalog  for  more  DC  outlets. 


Write  or  caU...80aS47'1800 

FreB  MFJ  Catalag 


Neaiwt  Dealer/Orders:  800-6474800 

Technical  Help:  800-647-TECH  (8324) 

•  I  year  uncQndiiiomd  guamilee  *  30  day  money  back 
guaraniec  (less  s/ht  on  orders  frtMn  MFJ  •  Free  calaktf 

MFJ  ENTERPRISES,  EMC 

BojL  494,  Mm.  State,  MS  39762 
(601)  323^5869;  8-4:30  CST  Mon-Fii 
FAX:  (601  )323^55 1 ;  Add  fc  sAi 

MFJ, , ,  making  quality  affordable 


Plnaam^ 
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Figure  2.  Printed  circuit  board  artwork. 
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Figure  3,  Printed  circuit  board  parts  layout. 


Parts  List 

AJi  of  the  required  parts  were  otrtained  by  mail  order  for 

less  than  $tO. 

U1 

4049 

Hex  inverter/b^iffer 

U2 

4001 

Quad  twD*input  NOR  gale 

U3 

4027 

Dual  JK,  set/clear  ftip'llop 

U4 

4017 

Def^de  counter 

US 

4052 

OuaJ  four-channel  anatog 
mufti  p  texe  ryd  enrtultiptexer 

U6 

1451S 

Dual  BCD  up  counter 

U7 

78L05 

5V  regulator 

J1-J11 

Jumper  wires 

Q1 

2N2222 

NPN  transistor 

R1.R2.  R3,  R104 

7k  resislor,  1/4  watt 

R4.  R8 

lOkpotentiofreter 

R5 

3.3k  msistor.  1/4  watt 

R6.R9 

271c  resislof,  t/4  watt 

R7 

6.8k  resistor.  1/4  watt 

R12 

33k  resistor,  1/4  watt 

Rt3 

1 .2k  resistor,  t/4  watt 

C1 

2.0  |iF  capacitor 

C2 

0.047  [if  capacitor 

C3 

1.0  j.iF  capacitor 

K1 

5V  PC  board  reJ ay— optional 

(Radio  Shack  270-243  or  equivafent) 

1 200  onm  piezo  speaker 

(Ra<fo  Shack  273-091  or  equivafent)       | 

SPOTswiicti 

9V  battery  cortnector 

Metal  case,  appnaximatety  5'  x  3"  x  2"                              | 

(Radio  Shack  270-238  or  equivalent) 

f^lsoellaneous  hardware 

Parts  Sources: 

Mo  user  EJectronics.  several  iocatiofis  ralionwide              | 

(800)  346-6373 

Radio  Shacfc 

A  PC  board  Is  availatjf©  for  $5.50  plus  $1.50  S&H  from 

FAR  Circuits,  ieN640  Field  Court,  Dundee,  IL  60113. 

CMOS  was  chosen  because  ihis  component 
series  consumes  minimal  power,  thereby 

prolonging  battery  life.  I  wire- wrapped  the 
original  design  on  a  phenolic  board  which 
was  then  installed  in  a  metal  enclosure  to 
minimize  RFI.  The  prinlccl  circuit  board 


shown  in  Figures  2  and  3  has  since  been  de- 
veloped to  simplify  construction.  I  was  able 
to  stu£f  and  solder  the  circuit  board  in  less 
than  one  hour 

1  have  been  quite  satisfied  with  the  kcy- 
er's  operation  during  my  many  hours  of 


practice.  I  have  not  yet  had  a  chance  to  con- 
nect the  unit  to  a  QRP  transceiver  but  hope 
to  do  so  by  the  end  of  the  year.  Please  noter 
The  2N2222A  NPN  transmitter  key  transis- 
tor is  used  in  an  open  collector  configura- 
tion, The  transistor  will  safely  switch  a  max- 
imum of  40  volts,  which  may  be  inadequate 
for  some  transmitters,  especially  the  older, 
vacuum  tube  variety.  Figure  1  details  the  op- 
tional relay  circuitry  which  is  required  to 
switch  the  higher  voltages  typically  found  in 
older  radios.  Please  check  the  transmitter's 
operating  manual  prior  to  connection  of  this 
unit.  I  hope  you  enjoy  this  project  as  much 
as  1  have. 


Oti  •!•  A 


Deal  era  for  Kenwood,  Yaesu,  Icom, 

Gushcraft,  AEA,  Kantronics, 

Bencher,  Diamond,  Astro n,  MFJ, 

Hustler,  Ameritron,  Larsen^  AliRL, 

and  more,,. 
Service  is  also  available. 

Get  your  best  price 
then  call  us  LAST!! 

(801)  567-9494  -  (800)  942-8873 

7946  South  State  Sti^et 

Midvale,  UT  84047 


COMTELCa 


MDUSTMES 


I 


Dual  Band 

Mobile 

Antenna 

1 40  MHz,  440  MH2 

MAG  NET  MOUNT  S21,S5 

15C  /.ar  18ft-  FIG68  +  connector 

PERMANENT  MOUNT        $2ZJ50 

wilh  NMOTAD  mount  17ft  flGSS 

BNC  or  PL239  connector 
DBD2  DUPLEXER  S4d.00 

UHF  connectors  8"  leads 
Add  3.50  S&H 

1-800<634-4e22 

COWTELCO  INDUSTRIES.  INC. 


ft 


Chassis  Kits 

Cabinet  Kits 

Assembled  Cat>inets 

Slope  Box  Kits 

UHF  &VHF  Antenna 
Power  Dividef  Kits 


Flack  Shelves 

Rack  Equipfnent  Cabinets 

Antenna  Grounding  Kits 

Tower  Mounter!  Box  Kits 
Dipole  Hangers 
Other  enclosu  res 


[ 


Smalt  sheets  Aiufninum  and  Brass 

Charles  Byers  K3IWK 

5l20Hamiony  Grove  RoacJ,  Dover,  PA  17315 

PtiOne  717*292-4901 

Ditiiwn  ffPM  and  t:30Pil  EST.  EvR* 


aeCLE  !56  0N  READER  SERVICE  CARD 


CIRCLE  15  ON  READER  SERVICE  CARD 


CIRCLE  221  ON  READER  SERVICE  CARD 
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Number  10  chi  your  Feedback  card 


Measuring  the  Antenna 

from  the  Shack 

The  half-wavelength  feedline  and  how  to  get  it. 


by  Carroll  R.  Markivee  W0RKU 


Perhaps  the  I  wo  most  common  measure- 
meiilN  thiU  you  cm  niake  on  an  antenna 
are  its  rcsoniuii  frequciicy  and  ius  impedLtiice 
at  the  place  where  the  Tcedline  is  connected. 
Measuring  the  reKonani  frequency  of  the  an- 
tenna is  impt.>rtiint  in  assuring  thai  the  anten- 
na will  efficiemly  radiaic  a  signal:  measuring 
the  impedance  is  important  in  assuring  ihat 
the  feedline  will  transfer  ihe  signal  to  the  an- 
tenna. 

Making  reliable  contacts  requires  transfer- 
ring maximum  signal  to  ilie  antenna,  and  ra- 
diating maximum  signal  from  the  antenna  to 
other  receivers.  Unforiunaiely,  most  of  us  are 
in  a  hurry  to  gci  on  the  air  so  wc  cut  the  an- 
tenna to  length  with  a  tape  measure,  connect 
a  piece  of  coax  long  enough  to  reach  Ihe 
shack,  jmd  begin  to  operate.  Only  after  an- 
lenna  erection  do  we  realize  Ihat  the  SWR  is 
noi  what  we  would  like  it  to  be.  An  antenna 
tuner  or  iransmateh  will  not  resonate  the  an- 
tenna nor  improve  the  power  transfer  at  the 
feed  point  to  the  antenna. 

You  can  also  prune  the  feedtine,  or  length- 
en ill  to  get  a  different  SWR  reading.  This 
will  not  really  change  anything  either  The 
SWR  reading  is  most  accurate  when  ii  is 
telling  you  the  worst  possible  information  it 
can  icll  you:  the  highest  SWR  reading  it  can 
give  you.  A  knv  reading  may  be  accurate,  hut 
it  may  also  tie  way  off  base.  If  the  SWR  is 
very  high,  there  will  be  maxima  and  minima 
all  along  the  feedline.  If  the  feedline  length  is 
such  that  your  SWR  bridge  is  at  a  minimum 
voltage  point,  the  SWR  bridge  is  not  telling 
you  how  bad  things  are. 

To  maximize  radiation  from  the  antenna 
and  power  transfer  to  the  antenna,  we  must 
resonate  the  antenna  and  improve  the  match 
of  the  feedline  to  the  an  lenna. 

There  are  many  good  insiriiments  avail- 
able. A  dip  meter  or  antenna  bridge  will 
give  resonant  frequency  measurement.  A 
noise  bridge  or  a  resistance  and  reactance 
bridge  may  be  used  for  impedance  measure- 
ments. Such  mcasuremetus  must  be  made  at 
the  feed  point  (see  Reference  I)  and,  to  get 
true  readings,  we  can  only  make  these  rnea- 
suremenis  with  the  anienna  at  its  operating 
position. 
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Making  the  Measurements 

We  cannot  stand  in  the  air  at  the  feed 
point  with  the  antenna  at  its  operating  height 
and  make  measurements.  We  must  use  a 
length  of  feedline  that  is  an  electrical  half 
wavelength  at  the  operating  frequency.  (Ac- 
tually; this  is  even  better  than  standing  in  the 
air  at  the  feed  point  next  to  the  antenna  be- 
cause it  reduces  body  capaci lance.) 

The  half-wavelength  piece  need  not  be 
heavy-dutv  cable.  Anv  small  cable,  even  twin 
lead,  will  do.  If  a  half  wavelength  uill  not 
reach  the  antenna,  use  two  or  three  half  wave- 
lengths or  any  integer  number.  However,  re- 
placing the  feedline  and  making  multiple  mea- 
suretnents  and  adjusmients  can  he  tedious. 

The  standard  method  requires  many  steps: 

1 )  Lower  the  antenna. 

2)  Replace  the  feedline  with  a  half  wave- 
length piece  lor  two,  or  three,  etch 

LOOP 

?)  Raise  the  antenna  to  regular  operating 
height. 


4)  Measure  the  resistance,  reactance*  and 
resonant  frequency.  If  the  resistance  is 
wiihin  10%  of  the  feedline  impedance  and 
the  reactance  is  between  +5  and  -5  tjhms 
(a  good  mau:h),  and  the  resonant  frequen- 
cy within  5%,  you  have  good  power  trans- 
fer and  radiation.  Go  to  step  H. 

5)  Otherwise,  lower  the  anienna  asain. 

6)  Adjust  anienna  length  and/or  matching 
section. 

7)  Go  back  to  step  3. 

END  OF  LOOP 

8)  Replace  hall-wavelength  feedline  with 
your  regular  feedline. 

9)  Raise  the  antenna. 

M\  method  replaces  steps  K  2,  and  3  and 
reduces  the  loi)p  with  an  incremental  adjust* 
ment  of  the  existing  feedline.  Incremental 
adjust ment  is  a  way  to  extend  your  existing 
feedline  to  a  true  half  wavelength  of  feedline 
(or  multiple],  without  lowering  the  antenna 
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ANTENN A/Equipment  SPECIALS ! ! ! 

Call  now!  Quantities  limited! 


BUTTEflNUT 

A1 M2  17&1 2M  KIT  FOR  Hf  ^6VX 

AXB-24  17i  1 2M  KIT  FOR  HF-6VX 

10-1  \  BUTTERFLY  1 0  AND  1 1  WETER  BEAM 

MCA  12M  K3T  FOR  HF3B 

ZMCV-5  2  WETER  ANTENNA 

70MCV'&  70  CM  €OB  GAfN  ANTEMhiA 

70MCV^7  70  CM  ANTENNA  7DB 

MPS  MOUNTING  POST    SLEEVE 

220CV'5  220MHZ  ANTENNA 

20MRK  20M  RESONATOR    FOR  HFZV 

30MRK  aOM  RESONATOR  FOR  HFEV 

RMK-II  ROOF  MOUNTING  KIT  W/RADIALS 

SC-  3000  SC  AN  N  E  R  ANTEN  N A 

TLK  TOP  LOADI NG  KIT  FOR  HF2 V 


CUSHCRAFT 


TEN.3 

10-4CO 

t2-4CO 

15-400 

20-3CO 

20-4CD 

A103 

A-144-11 

AT47'22 

AFM^24DA 

AFM-44DA 

CS28M 

CS50M 

CS-U7M 

CS-Z20M 

CS-270M 

GS50T 

CS-147T 

CS-2S0T 

LAC'l 

LAC-4N 

LAC'4NH 

LC-2 

LC2KW 

P04 

AUSK 


22SK 

42SK 

220SK 

617SK 

230VPK 

H45K 

R57K 

5VB 


10M  3  EU  B'BOOM  MONOBAMO 

10M  SEAM  4  ELEMENT  MONO6AN0 

12M  BEAM  4  ELEMENT  MONOBAND 

4  ELEMENT  15  METER  MONOBAND 

3  EMEMENT  20  METER  MONOBAND 

20M  4  EL  32  FT.  BOOM/  MONOBAND 

30M  ADD-ON  KIT  FOR  A-3WS 

£MBEAM/^1  ELEMENT 

22  ELEMENT  2  MTR  ARRAY 

160-10M  9-BAND  BALUN 

220MHZ  ^-POLE 

440MH2  4-POLE 

10  MTR  MOBILE  ANT 

4S'54MHZ  MOfllLE  ANT 

aM  MAG  MOUNT 

220  MHZ  MAG  MOUNT 

2M^'440  MAG  MOUNT 

4S-54MHZ  MOBSLE  ANT 

2M  TRUNK  MOUNT 

220  MHZ  TRUNK  MOOUNT 

COAZ  ARRESTOR 

200W  TYPE(N)  GAS  ARRESTOR 

2KW  TYPE(N)  GAS  ARRESTtR 

200W  CARTRIDGE 

2KW  CARTR3DGE 

PWR  DIVIDER  FOR  4  ISBE'S 

PWH  OiVIDER  FOf^  2  Ai 44-1 1*3 

PWn  DIVIDER  FOR  2  A&0-3S/5S 

PWR  OIVIDER/HAPINESS  2  ISBZ'S 

PWR  DIVIDER  FOR  2  421SXL"S 

PWR  DIVIDER  FOR  2  220B'S 

PWR  DIVIDER  FOR  2  617-6B'3 

VERT.PBLKIT2'215WB'S 

1S,17M  CONVERSION  KIT  FOR  R-4 

CONVERSION  KIT  FOR  R-5 

VINYL  BOOT  COVERS 


S39.95 
S39  96 
$99  95 
S15D0 
S39  95 

S49  95 

539,95 
329.95 
S29.9S 

$49.95 
S69.95 
St  9.95 


S95.00 

SI  79.95 

SI  79,95 

$210.00 

5269.95 

$369,95 

$99.95 

$49.95 

Si  99.95 

533.95 

S85.0D 

S69  95 

54995 

S4S,00 

S49.95 

549.95 

$39.95 

$49.95 

$49,96 

$49.95 

$5,00 

$39.95 

$38.95 

$1Z95 

SI  4  £5 

S39.95 

S29  9S 

S29  96 

$5995 

$29.95 

$S5.00 

$S9.95 

$99,95 

$29  95 

£49.95 

$900 


DAtWA 
CN~520 
CS^ 
CS*2Q1  *N' 

S5-2 

MTR 

U-66H 

U-66S2 

u-eev 

U-G6V  ''N- 

HUSTLER 

BBLT-144A 

aBLT-t40 

SBTV 

C'29 

C'32 

CG*220 

CGT-220 

FXM 

FX-220 

G2537 

G6-270R 

G7  220 

HIM 

HOT 

MAG-2 

ANT 

MRK-2 

MM-3 

RMX-10 

SF^220 

TQM-1 

UGM 

VRK-1 


METER 

BNC  SWITCH 

2  POSITION  COAX  SWITCH 

WrN'  GOLD  PLATED 

SENSOR  SWTTCH 

140-4SOVHZ  BASE  CHOSS  NEEDLE 

S169.9S 

1.8-1  SOMHZ  SENSOR 

900^  1300MHZ  SENSOR 

104-525MHZ  SENSOR 

140-525  MHZ  SENSOR 


$79,95 
S3195 

S29  95 

S29  95 

SWPyPWH 

$89  9S 
$59.95 
$€5.00 


2M  lyiOeiLBTRUNK  MOUNT  S29.95 

440  MOBJ  LE/TRU  NK  MOUhfT  S29.95 

TRAP  VERT  S^  9S 

STAJNLE  SS  STEEL  SPfll  NG  (4}  S 1 2,9S 

BALL  MOUNT  (5)  $8  95 

220MHZCOLL1NEARANT.  S21.95 

220  MOBILE  ANT  $36  95 

FX-MAG  MOUNT  $14.00 

220  MHZ  BASE  LOAD  ANT,  W  MAG  MT  $29,95 
FIXED  ANT.  25-37MHZ  (10  METER)        $79.95 
144/440MHZ,  6DB/609  BASE  STATION  $129,95 
220  MHZ  7DB  FIXED  STATION  ANT       $129.95 
TRUNK  LIP  MT  W/SWIVEUl7'COAX       $15  95 
REMOVABLE  MOUNT  WHT"  COAX        $17  95 
MAG  FOR  BBL  SERIES.  XBL  SERIES  OF  CB 
S1000 

RADIAL  KJT  W/MOUNT  CG-144/SF^2  $14^ 
UNIVERSAL  MOUNT  3/4'  HOLE  MT  $^5.95 
10  METER  1KW  RESONATOPVBPRING  $24.95 
200MHZ  MOBILE  ANTENNA  $10,95 

TRUNK  GROOVE  MOUNT  $9.96 

VHF'UHF  1/4  WAVE  MAG  MT.  ANT  $17,95 
RADIAL  KIT  FOR  HF  VERTICALS  $25.95 


AR-40  3  SO  FOOT  ROTATOR  COMPACT  $1 39,95 

BN-4000N  HI  POWER  CURRENT  BALUN  WM         $49.95 
DISCOVER 7.1  <  7-1  1EL  30  OR  40M  DtPOLE  517095 

12AVQ-S  20-10  METER  VERTICAL  $79  95 

103-BAS  3  ELEMENT  10  METER  BEAM  $89,95 

lOSBA'S  10M  5  EL  LONG  JOHN  BEAM  $169.96 

153BA-S  1 5M  aEL  BEAM  $1 19  &5 

155GA  15MBEAM  S£79,95 

203-BAS  3  ELEMENT  20  METER  BEAM  $219,95 

205SAS  5  ELEMENT  20  MTR  MONOBAND  ANT  $399,95 

2B0Q-S  80/40  TRAP  DOUBLET  $59.95 

5B0Q-S  80/40/20/1 5/1 OM  94''TRAP  DIPOLE  $89.95 

GPG'2B  2  METER  VERTICAL  GROUND  PLANE  S34  95 

$29.95 


laAVT-WBS  VERTICAL  aO-10  METERS 

28BS  2  METER  BEAM 

7031OX  70  CM  BEAM  APsTTENNA 

GRK'S8  GROUND  RADIAL  KIT  DX-SS 

RRK-8B  RESANANT  RADIAL  KIT  0X^66 

160MK-Be  160M  KIT  FOR  DX-SS 

21 5S  70CM  OSCAR  BEAM  30EL  IffBOOM 

21 6S  2M  OSCAR  BEAM  T6EL  1 4BOOM 

2!7$  5'  FIBERGLASS  OSCAR  BOOM 

£15DX  2  MTR  BEAM 

14RVIQ  ROOF  MOUNT  1 2/1 4AVQ*S/1  BAVINS 

LA- 1  {229)  M^L-SPEC  LIGHTNING  ARRESTER 

LA  1600  160  METER  LOAD  COIUHYTOWER 

TELEX  HEADSET      --    HEADSET 

V2R  COILS  REPLACEMENT    COILS 

V3S  220  VEFIT 

V4R  COILS  HIGH  WATT  REPLACEMENT  COILS 

KUi 

APS-1  ANT-POLARfTY  SWITCH  (OSCAR) 

CJ*220  40*  asOMHZ  CLOSED  ^J'  ANT 

CJ-440  440  J^POLE-VERT 

KT34XA  UPDATE  KIT 

2M'1 4C  2  MTR  SATELLITE  ANTENNA 

10M-4  10MBEAM 

15M4  1 5  METER  4  ELEMENT  MONOBAND 

15M6  1 5  METER  6  ELEMENT  MONOBAND 

17M-3  17M  BEAM 

20MB  6  ELSMENT  20  METEH  MONOBAND 

40M^3  3  ELEMENT  40  MTR  YAGI 

KP  2/6M  €  M£TER  MAST  MOUNTED  PHEAMP 

KP-2/220  220MHZ  MAST  MOUNTED  PREAMP 

3-60-1:1  4KW  PEP  f  ERRITE  CORE  BALUN 

1,2-2N  POWER  DIVIDER 

2M-4N  2  PORT  2  METER  POWER  DIVIDiR 

aM-SO  POWER  DIVIDER 

2M-50N  POWER  DIVIDER 

220-2N  220MHZ  2  PORT  POWER  DIVIDER 

440-4N  440MHZ  4  PORT  POWER  DIVIDER 

440-50N  PO WE  R  DMDER 

MtSCELlANEOUS 

K-300 

F-1230 

CR-2145 

OP*SPM 

SPM-35 

TK-210 

TK-214  ANT 

U-SOOO  i  44/430/1200  MHZ  VERTICAL 


$99.95 

S39.95 

$139.95 

$49.95 

$59.95 

S12S.00 

$99-95 

$145.00 

$45.Q0 

$145.00 

$49.95 

S69.95 

$49.95 

$59.95 

S25.00 

$69.95 

$25.00 


$29.95 

S3@.95 

$39.95 

$239  95 

$149.95 

$189.95 

5210,00 

S475.00 

S299.95 

S799.95 

$639.95 


GUTTER  MOUNT 
1.2  GIG  BASE  ANT 
2MTR/220  MHZ  DUOBAND  ANT. 
MAG  MOUNT  UHF  [5eU) 
MAG  MOUNT  UHF 


$99,95 
$45,00 
$29,95 
$69  95 
$29,95 
529,95 
$59,95 
$69.95 
529  95 


$29  95 

$119.95 

$09.95 

S29  95 

$29,95 

$29.95 

$29,95 

$129.95 


HB-144-GRI  2  METER  MOBILE 
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or  replacing  the  fcedHne,  l!  requires  a  little 
patience  and  some  time,  but  ver>^  link  ex* 

This  method  requires  five  or  six  pieces  of 
coax,  each  with  an  inexpensive  slide-ori 
coax  connector.  These  arc  easy  to  put  to- 
gether They  should  have  a  binary  relation- 
ship in  length,  such  as  1,  2,  4,  8,  ]6,  or  pos- 
sibly 32.  Make  up  combinations  of  pieces  to 
convert  your  existing  feedline  to  a  true  half 
wavelength  for  ihc  lime  you  are  measuring 
it,  and  remove  the  pieces  when  you  want  to 
operate-  (You  still  have  to  lower  the  antenna 
once  to  make  the  final  adjustment) 

You  can  use  any  scale  you  want  for  find- 
ing the  si^es  of  the  pieces  of  coax.  I  wanted 
to  find  the  resonant  frequency  at  3.750 
MHz,  so  1  calculated  the  sizes  for  0,01 , 0.02, 
0.04,  0.08t  and  0.16  wavelength  at  that  fre- 
quency. Later  I  added  0J2  wavelength. 
Chan  1  shows  both  the  actual  sizes  I  used 
and  the  corresponding  sizes  for  other  fre- 
quencies. They  are  called  increments  be- 
cause each  small  piece  (a  fraction  or  incre- 
ment of  a  wavelength)  can  be  added  to  otl^r 
small  pieces  to  reach  a  half  wavelength* 

Instead  of  fractions  of  a  wavelength,  you 
can  **scale"  the  pieces  of  coax  according  to 
inches  or  centimeters;  these  are  included  in 
the  table^  Any  scale  will  work,  as  long  ^  it 
is  small  enough  and  you  have  enough 
pieces.  Chart  I  gives  a  number  of  examples 
of  lengths  that  may  be  usefuK  and  indicates 
that  other  measurements  may  be  used.  The 
increments  are  to  be  added  to  your  existing 
feedline  as  explained  below, 

To  use  these  pieces  of  coax: 

1)  Assemble  them  into  every  possible  com- 

bina[ion  of  lengths,  as  shown  in  Chan  2. 

2)  Try  each  combination,  adding  it  lo  the 
shack  end  of  the  existing  feedline, 

3)  Use  your  noise  bridge  or  resistance  bridge 
and  impedance  bridge  lo  determine  resis- 
tance and  reactance  at  thai  combination. 
Write  down  your  readings. 

4)  Plot  these  points  on  graphs. 

My  antenna  was  long  for  the  80  meter 
band,  and  I  wanted  to  adjust  ii  to  resonate  at 

3.750  MHz.  At  the  flat  pi^rtion  of  the  curve 
on  my  graphs  there  is  an  equivalent  half 
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wavelength  of  the  feedline.  This  is  halfway 
between  the  peaks  of  the  one-quarter  and 
three-quarter  wavelengths.  That  shows  the 
ideal  increment,  the  amount  of  added  feed- 
line  that  makes  a  half  wavelength  equivalent 
out  of  your  existing  feedline,  without  lower- 
ing the  antenna!  With  that  added  length  in 
place,  you  can  measure  the  real  resistance, 
reactance,  and  resonance. 

In  my  case,  the  half  wavelength  was 
reached  by  adding  0.34  wavelength.  The  res- 
onant frequency  was  3.025  MHz,  and  the  re- 


sistance was  21  ohms  with  a  reactance  of  +1 

ohm.  The  SWR  was  2.5:1  at  this  point,  but 
the  SWR  wandered  ail  over  the  place  as  the 
feedline  length  was  changed!  The  only  accu- 
rate SWR  reading  was  the  one  at  the  half 
wavelength  point.  U I  had  chosen  to,  I  could 
have  made  the  antenna  and  feed  point  match 
look  pretty  good  by  adding  0.45  wavelength 
of  feedline  permanently  to  make  the  SWR 
read  1,6:1 !  Bui  1  would  only  be  fooling  my* 
self. 
The  resonant  frequency  of  3.025  MHz 


MORSE  CODE  MUSIC! 


SENSATIONAL  NEW  WAY  TO  LEARN 
CODE — Do  Aerobies,  Sing,  Jog,  or  Drive 

while  learning  codeJ  A  fun  &  easy  way  to 
ieain  or  retain  Morse  Code  skills.  Now  the 
secret  is  yours  with  this  amazing  syncronized 
breakthrough!  Great  fun  tape  lor  all  licenses 
and  classrooms!  Order: 

THE  RHYTHM  OF  THE  CODE'' 

Version  2  cassette  todayl 

Send  $9.95  snd  intrude  $2.00  S/H  to; 

KAWA  RECORDS 

P.O.  Box  31 9-ST 
Weymouth,  MA  oai  88 

Chsdt  or  money  or^  only  We  s^ip  aE  crtiefs  wilfin  5  0yt. 
MA  ne^ademfr  add  5%  ntai  tat 


CIRCLE  2  ON  READER  SERVICE  CARD 


4309  Northern  Pike  Blvd.  Monroeville,  PA  15146 

(412)374-9744 
FOR  ORDERS  ONLY  CALL  (800)854-0815 

SpectaHzing  in  Preowned 

Anrtateur  and  Shortwave  Equipment 

Buy  *  Sell  •  Repair  •  Love  To  Trade 

We  Carry  All  Major  Brands  of  New  Equipment 
We  Now  Custom  Design  &  Build  Computers 

For  HAMs  by  HAMs 

All  of  The  Latest  Hardware  &  Software 

CsS  For  DetaslB 


M?nTn      RC-1000 

computer  REPEATER 

Concepts   CONTROLLER 


•  Autopatch^  Reverse Autopatch 

•  User  Programmable  CW 10, 
Controi  &  User  Codes  &  Timeoyts 

Manual  with  schematics  •  90-Day  Warranty 

Wired  &  Tested  w/  manuaf  „„  $239,95 

Micro  Computer  Concepts 

8849  Gum  Tree  Ave. 

New  Port  Richey.  FL  346M 

813-376-6575 


vn 


.^. 


CIRCLE  329  ON  READER  SERVICE  CARD 


CIHOLE  teo  ON  READER  SERVtCE  CARD 


42  73  Amateur  Radio  Today  •  J  u  n  e ,  1 9  95 


called  for  a  reduction  lo  81%  of  ihc  original 
length  to  gel  lo  3.750  MHz  (3.025/3.750).  I 
lowered  the  antenoa  one  time,  cut  U  19%* 
and  raised  it  back  up.  U  resonated  at  3,740 
MHz;  the  resistance  was  48  ohms  and  the  re- 
actance was  +1  ohm.  The  vSWR  was  1.1:1. 
That  was  close  enough  for  me,  so  I  slopped 
right  there, 

I  removed  the  extra  feedline,  and  operated 
with  the  assurance  that  [  was  transferring 
niLiximum  power  to  the  antenna,  and  radiat- 
ing maximum  signal.  My  signal  strength  re- 
ports are  yp  about  10  dB.  Best  of  all,  I  know 
that  my  antenna  is  operating  at  peak  effi- 
ciency! D 

References: 

K  ARRL  Antenna  Book,  16th  Edition, 
199Upp.  2-6. 

2,  Antenna  impedance  Matching.  Wilfred 
N.Caron,  1989,  pp.  2-9, 


Velocity  Factor 

The  equation  I  used  for  calcuJating  the 
teedline  lengths^  including  the  velocity  factor 
(coaxial  cabfe  propagation  factor},  was:  Feet 
^  {AQ&UHt)  X  VF  X  N/50,  where  VF  =  velocf- 
ty  factor  and  N  =  numtjer  of  hundredths  of  a 
wavelength  you  want.  For  example,  for  0.02 
wavelengths,  M  =  2;  for  0.04  wavelengths,  N 
s  4,  The  velocity  factor  I  used  was  0,70,  de- 
termined by  measurement. 

The  standard  reference  tables  (from  the 
ARRL  Antenna  Book,  16th  Edition,  pp.  24- 
1 9)  of  characteristics  of  transmission  lines  In- 
dicate the  toll  owing  vatues  for  the  velocity 
factor  in  common  transmission  lines: 


Transmission  Line 

Vefoc^ty  Factor 

RG-8X 

0.75 

RG-B 

0.66 

RG-S  Foam 

0-BO 

Belden  9913 

0.84 

Belden  9914 

0.78 

I  determined  the  velocity  factor  of  my 
length  of  coax  with  a  rK>ise  bridge  and  a  gen- 
eral-coverage receiver.  I  used  the  simple  for- 
mula: VF  =  Lf/984  X  H.  where  VF  =  velocity 
factor,  L  s  line  length  in  feet,  f  =  frequency  in 
MHz,,  and  N  =  number  of  electrical  wave- 
lengths in  the  tine. 

To  use  this  formula,  select  a  piece  of  the 
coaxial  cable  you  are  going  to  use.  It  should 
be  equal  to,  or  slightly  longer  than»  either 
one-quarter  wavelength  or  one-half  wave- 
length for  the  frequency  of  greatest  interest 
Attach  a  PL-259  coax  connector  to  one  end. 
tf  rt  is  about  one^quarter  wavelength  long, 
leave  the  other  end  open;  if  it  is  one-half 
wavelength  long,  then  short  circuit  the  other 
end.  Attach  it  to  the  noise  bridge.  Set  the 
noise  bridge  to  zero  resistance  and  zero  re- 
actance [R  =  0  and  X  =  0).  Tune  the  receiver 
for  a  null  In  the  noise  bridge  signal,  and  you 
have  found  the  frequency  (f)  to  plug  Into  the 
fomiula  above.  N  will  be  either  0.25  or  0.50, 
according  to  whether  you  chose  a  quarter  or 
a  half  wavelength,  Oetenrrine  L  with  a  good 
tape  measure. 

My  caicufations  showed  the  VF  of  the  RG- 
8X  I  was  using  to  be  0.70,  rather  than  the 
0J5  shown  In  the  table.  This  was  probably 
taking  into  account  the  connector  used  and 
other  unknown  factors. 


For  High  Performance  in  Repeater 
Teclinology,  Go  with  the  Leader- 


SPECTRUM 

S-7R  Basic  Repeater 

•  '*Stand  Alone" 
or  use  with 
your  controller 


10-40  Watt  Units 

2M,  222.  440  MHz 

Super  Sensitive/Selective  Receivers 

Unusually  Good  Repeat  Audio 

Proven  Performance  throughout 

the  World! 


SCR1400 

REPEATER  W/150  WT.  2M  Amp 

&30A  POWER  SUPPLY. 

{All  items  available  separately) 

Shown  in  optional  cabinet, 

Call  or  wrtte  today  for  details  and  prices! 
Get  your  order  in  A.S.A.P, 
Sold  Factory  Direct  or  through  Export  Sales 
Reps.  only. 


For  tKat  new  Machine— Spectrum, 
makes  2  lines  of  Repeaters— the 
Deluxe  SCR  1400  and  the  new  basic 
low  cost  S*7R  line. 

The  S-7R  Repeaters  maintain  the 
quality  of  design,  components  and 
constrtiction  which  have  made  Spec 
trum  gear  famous  throughout  the 
world  for  years. 

However,  all  of  the  "bells  &  whistles" 
have  been  eilminated— af  a  large  cost 
sayings  to  youl  The  S-7R  is  a  real 
*'work-horse*"  basic  machine  designed 
for  those  who  want  excellent,  super-re- 
liabte  perfornnance — but  no  fritisf  For 
use  as  a  complete  "stand-alone"  unit, 
or  wttli  a  controller. 

Of  course,  if  you  do  want  a  Full  Fea- 
tured/Super Deluxe  Repeater  with 
Full  panel  metering  and  controts,  and 
a  complete  list  of  'buiK-in'  options, 
then  you  want  our  SCR  1400— the 
new  successor  to  the  'industry  Stan- 
dard'' SCR  1000/4000. 

AvBilable  with  Autopatch/Reverse 
Patch/Landiine  Control;  TouchTone 
Controi  of  various  repeatBt  functions; 
'PL';  ''Emergency  Pwr./ID;  High/LoW 
TX  Power;  Tone  &  Timer  Units;  Sharp 
nx  Fitters;  Power  Amps,  etc. 


■  Complete  Line  of  VHF/UHF  Rcvr. 
&  Xmtr.  Unit  Boards  &  Assemblies 
also  available.  Plus  ID,  COR,  DTMF 
Control  Bds.,  Antennas,  Duplexers, 
Cabinets,  etc.  Inquire^ 


SPECnUM  COMMUHICATIONS  COUP. 

1055  W.  Germantown  PR,  S4  •  Norrlstown,  PA  *  (610)  631-1710*  FAX:  (610)  631 -SOI  7 

CERCLE51  ON  FILADER  SERVICE  CARO 
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Numbef  11  on  your  Feedback  card 


by  Peter  H.  Puiman  KT2B 


Swiech  Communication  Systems 

12218  Greentree  Road 

Poway  CA  92064 

Telephone:  {619)  748-0708 

Price  Class:  $64.95  (MSRP) 


The  COY2IVI3EL 

"Stealth"  VHF  Yagi 

A  144  MHz  antenna  from  Swiech  Communications  Systems. 


While  doing  some  cleanup  this  past  spring 
in  my  amateur  radio  "barn"  (a  small  shed 
in  my  back  yard  fulf  of  masting,  antennas  and 
coax),  1  came  across  an  old,  beat-up,  beot 
dented  and  otherwise  trashable  KLM  four-ele- 
ment  2  meter  yagi,  IVe  owned  this  particular 
antenna  for  about  14  years  and  it  has  really 
been  through  the  ringer,  accompanying  me  on 
over  a  dozen  mountaintopping  trips,  more 
than  a  few  Fieid  Days,  and  several  public  ser- 
vice events, 

it  got  me  to  wondering  if  anyone  made  a  re- 
ally durable  yet  portable  yagi  for  yeoman  2 
meter  service — as  a  temporary  link  antenna — 
for  Field  Day  use  or  the  odd  mouotaintop  trip. 
This  idear  antenna  would  have  to  be  fairly 
lightweight  yet  very  durable  and  take  a  mini- 
mal amount  of  time  to  assemble  in  the  fiefd. 
^Dream  on,"  I  thought  ...  until  I  made  the 
rounds  at  Dayton  iast  yearl 

The  COY2M3EL  "Stealth" 

This  nifty  three-eiemeot  2  meter  beam 
caught  my  eye  the  minute  I  walked  past  the 
Swiech  Antennas  booth:  It's  jet  black  with 


steel  hardware  and  nickel-plated  connectors 
and  really  resembles  something  from  the  Air 
Force's  "stealth''  technology  program.  The 
boom  is  round  like  most  conventional  yagis, 
and  the  elements  mount  to  the  boom  with  a 
composition  block  that  attaches  with  a  single 
bolt  and  wingnut.  Black  end  caps  and  protec- 
tive tips  on  the  1/4'-thick  elements  finish  off 
the  professional  appearance. 

The  "Stealth"  measures  38"-Kiuite  a  bit 
shorter  than  most  small  2  meter  yagis  IVe  ev- 
er used,  but  aiso  heavier  by  al  least  a  pound. 
Indeed,  the  "Stealth^  is  a  very  substantial  an- 
tenna and  I  have  no  doubt  of  its  abrlrty  to  sur- 
vive severe  weather  in  a  permar>ent  installa- 
tion. However,  the  slight  increase  in  weight 
does  make  a  diffefence  when  you  lug  it 
around  for  some  time  in  a  portable  application  ^ 
so  Gene  Swiech  WB9C0Y  recommends  this 
antenna  (and  its  440  MHz  companion,  not  re* 
viewed)  fof  temporary  and  pennanent  point-to- 
point  link  operations. 

Assembly  of  the  COV2M3L  Is  very  simple — 
you  just  slide  each  element  and  its  mounting 
block  onto  the  boom,  center  them  over  the 


mounting  holds,  and  insert  a  stainless  #8 
screw  and  wingnut  to  fasten  it.  Gene  also  in- 
tended for  the  COY2M3L  to  be  carried  in  a 
standard  nylon  ztpper  bag,  hence  the  protect- 
ed element  ends  and  boom  caps.  The  boom- 
to-mast  clamp  Fastens  directly  through  the 
boom  with  a  single  U-cJamp.  and  you  can  opt 
for  either  vertical  or  horizontal  operation. 

Performance 

Swiech  claims  6.1  dBd  (over  a  dipole)  gain 
for  the  yagi,  and  while  I  couldn't  accurately 
verify  this  number  1  did  take  a  took  at  the  pat- 
tern and  VSWR  using  a  simple  lest  range  with 
a  2  meter  source  and  whip  antenna  several 
wavelengths  distant.  At  45  degrees  either  side 
of  the  lest  signal,  it  was  reduced  by  2.5  dB 
while  at  90  degrees,  the  signal  was  down  by 
16.5  dB.  and  the  front-to-back  ratio  docked  in 
at  to  dB^dequate  for  foxhunting  or  link 
work. 

The  feed  is  a  gamma  match  design,  which 
usually  results  in  a  narrowband  match  with 
corresponding  hi-Q  response.  I  swept  the  an- 
tenna from  140  MHz  to  150  MHz,  showing  2:1 


Pimo  A.  The  Swiech  C0):\  IS  EL  ya^L 
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Photo  B.  Close-up  of  the  gamma  match  elemem  mourning  bhcL 


* 


SWR  at  143  and  149.5  MHz.  At  144  MHz.  it 
dropped  to  1 .4:1  and  at  146  MHz  the  Bird  43 
showed  less  than  t.05:1,  VSWR  does  not  in- 
crease appreciatjiy  until  atout  149  MHz—at 
146  MHz,  it  was  less  than  1.25:1.  In  general, 
the  COY2M3L  showed  very  good  response 
across  the  entire  band. 

In  Actual  Use 

I  loaned  the  COY2M3EL  out  to  a  local  dub 
for  a  foxhunt  this  past  summer,  along  with  a 
couple  of  step  attenuator  boxes  and  a  small 
mast.  The  consensus  was  (A)  It's  a  bit  heavy 
for  homing  in  your  arm  over  any  length  of 
time.  arKJ  (B)  wtK)  cares? — it's  the  sharpest- 
looking  antenna  in  the  crowd!  The  pattern 
was  adequate  for  DRng  with  the  step  attenu- 
ators, so  perliaps  a  mobtle  installation  would 
be  more  appropriate  when  on  a  hunt. 

The  acid  test:  Would  it  survive  one  of  my 
long  hikes  up  a  mountain  loaded  down  with 
radios,  batteries  and  masting  (especially 


when  I'd  "whack"  into  a  rock  or  tree  on  the 
narrow  trail)?  Wed.  the  COY2M3EL  came 
through  looking  a  lot  better  than  the  rest  of 
my  antennas.  Although  I  prefer  square  boom 
material  to  make  element  alignment  easier,  I 
will  say  that  a  strong  found  boom  generally 
holds  up  better  in  the  long  run.  Not  only  that, 
but  the  COY2M3EUS  compact  size  took  up 
less  room  in  my  pack. 

As  far  as  contest  performance  goes — 
well,  how  much  can  you  expect  from  a  short 
three-element  yagi?  The  COY2M3EL  was 
just  perfect  for  making  dozens  of  2  meter 
FM  contacts,  while  I  relied  on  my  nine* 
element  Tonna  for  the  long-haul  5SB  and 
CW  wor1<.  No  doubt  about  it.  the  COY2M3EL 
is  far  better  suited  for  general-purpose  tem- 
porary and  emergency  portable  and  fixed 
use  than  in  contest  operation,  but  I  bet  it  will 
look  and  work  just  as  good  10  years  after  you 
buy  it.  How  many  antennas  can  make  that 
claim? 


SG-230  Smartuner 


Antenna  Coupler 

SSaAM,OT&DATA 


Atal'-i 


You  caa"!  buy  a  smaller 
tuo^  dian  ttiT^  Ad  ^tomatit 
afiteima  tmi])l€r  §0  intelGgimi  £t 
precisely  times  an>"  U^tii^nh  antEima 
-BlDSOft-iBlh^HFteni 

Ibe  ^lumjner'  automatically    I  "'o***"^]^^^^^*^*"^^ 
evaluates  and  switches  64  inpyt  and   \  "'I'^I^I^u^B^^^^^  ^  ^^^ 
32  output  capadUuice  combinations.    1  ^jEjii^^&rl^^^^''^^^ 
plus  256  inductana"  combination  s  in  ^^ 

a  ''pi"  network.  Hie  ama^ng  result  is 
over  a  half  million  different  ways  to 
ensure  a  perfea  match  for  yaur  transceiver.  Aad  the 
most  iutelligeDt  feature  of  aQ  is  that  the  Smartuner 
mncmbers  the  chosen  frequency  and  tuning  vahies, 
and  «ill  auiomaticall>'  rt^elea  diose  vahjcs  -in  less 
than  10  ms,  each  time  you  tmomiit  Q(Q  that  frectueacy. 

tbe  SG-^  Smartuner:*  Buy  anart 


,±.'S& 


jn 


tirn 


SMARTUNER 

I  N  S  I  D  i 


MICROPROCESSOR  COSmiLLED  •  MON-VOLATUi  MEMORY  •  WATERPROOF  •  BITE.  INDiCATOR  •  Li  TO  30  MM  RANGE 

IDTOISO  WATfilNPLT POWER  •  lOmSEFIl'NINGTlME  •  StoMlLAMffNAlalltps] 

A,>  III  T^r  lY'  <■ 


NO  COMPROMISE 
COMMUNICMIONS  "  ^** 

SGC  m.  SGC  graJMNC  EO.  BOX  352*  BELLEVUE.  WA  9Sm  TEL  fm  7J6ffllO  FAS:  COSI  7<M3« 


CIRCLE  188  ON  READER  SERVICE  CARD 


ONV SAFETY  BELT  CO. 

P.O.  Box  404  •  Ramsey,  NJ  07446 

800-345-5634 

Phone  &  FAX  201-327  2462 


ONV  Safety  Belt  With  S@at  Harness 

$89.95 

OSHA 

We  Ship 

Worlcfwide 

Ordtr  Desk  Open 

7  Days/W&ek 

ONV  Tool  Pouch  $15.95 


i>^ 


Add  Um  For  Handllfig  VISA  M^ CHECK 


ONV  Belt  W.O  Seat  Ham-a- 
$74.95 


CIRCLE  1D2  ON  READER  SERVICE  CARD 


WANT  TO  LEARN  CODE? 


Morse  Tutor  gM  Is  the  answer  for  the 

quickest  and  easiest  way 

for  beginners  and  experts  alike. 

From  the  moment  ycm  start  the  easy  aiMl  speedy 
self  loading  procedure  to  the  day  you  reach  your 
goal,  Mors*  Tutor  ^M  will  gently  coach  you 
through  ihe  learning  process. 

Since  19«7,  GGTE  has  guided  nearly  20,000 
hams  and  pro^KCt  j  ve  hams  around  ihe  world  ihrou^ 
proven  structured  lessons  and  a  variety  of  character, 
word  and  conversation  drills.  Straigjil  forward  menus 
make  the  process  simple  and  fun. 

You  select  the  characters  and  Mors*  Tutor  gM 
will  prepare  a  random  character  drill  with  those 
characters.  Mi>rsc  Tutor  QM  makes  it  easy  to 
create  your  own  drills  or  import  text  files.  You  can 
nowtype  what  you  hear  or  copy  by  hand  and  see,  one 
line  at  a  time,  what  the  computer  sent  or  what  you 
typed-  Pick  the  Famsw  orth  or  the  standard  method; 
select  the  tone  frequency  most  comfortable  for  you  or 
sctectyour  code  speed  in  tenths  of  a  w  ord  per  minute. 

You  are  always  in  conrunand. 

t       Monte  Tutor  QM  uses  your  intenial 
speaker  or  sound  board  (certified  by 
Creative  Labs  for  all  Sound  Blaster 
I O II  n  d    products).  And,  if  you  use  a  sound  board 
^^^^^   Ihc  program  supports  voluine  control 
G«t  the  software  the  AKKL  sells  and  uses  to 

create  practice  and  test  tapes*  Morse  Tutor  QM^ 
fa  approved  for  VT  emtns  at  all  levels. 


(« 


Attention  Morse  Tutor  and  Morse  Tutor 

Advanced  Editloii  regbtered  users. 

Malie  sure  we  have  ^oiir  current  address. 

Special  upgrade  ofTers  will  be  mailed  shortly^ 

Don^t  niisj}  out 


'bought  ttm  Fr/d^^-paBS^m^  3  wofi^s  on  Bm^if'. 
A  F^ers  *^reafi  pfo§r^i^-dxB  ^///i^  ^a&  ssid  ^it 
was  fo^d^affdm  tfsi  wi^im  15  mmaPes  (^  iPs,  ^rmat 
Tfufif  user  frm^if '  W^MVl  'B^Pif  PHa^mtf  mimt 
m^MmsfSyr^^d^'P^iff^fPife^rs  ^  'Ps  much 

MofseOjde  p^f^f^r  k^^e^w  se&f^  I'm  m  AR^  V£ 
fy  fmffi  m  Morsi  Codt  Wit!  woffk  Pkt  pfkc*  W.3. 


I- or  a\\  LMX^  ciJiiipuIcrs.  A\  JiLiiHt;  iiuu  dealers,  7.* 

Maga/inc.  QSi;  or  scud  S29,95  t  S3  S&l  I 

(CA  residciils  add  7,75'Ni  tax)  lo: 

CiOTi;  P.O.  Bo\  .1405,  IX'pI.  MS, 

Ne\%part  Beiick  CA  92659 

^pi-x  ify  5 '  4  or  3  ^  =  inch  disk 


Mar5€  Tutiof  qM  (s  a  trademark  ol  GGTE 

Sound  Blaster,  ttie  Sound  Blaster  Lcago  and ^^  Sound  B)asl»f 

CoTipatJthi  jrfy  Logo  a' e  !'ai3en>a  rvis  of  Creatrv*  Tech  rK>iogy  Ltd 


DRCLE  1^  OK  READER  SERVICE  CARD 

73  Amateur  Radio  Today  •  June,  1 995  4S 


^^r 


Humbef  12  or  your  FeecU^ack  card 


Tone  Burst  Generator 

and  Decoder 

Versatility  and  control  for  under  $5. 

by  Klaus  Spies  WB9YBM 


In  ihe  United  Kingdom,  mnc  bursts  have 
been  Ltsed  fur  many  years  to  key  up  re- 
pear  ers.  This  is  noi  only  an  altemaitve  to 
PL — if  it's  used  in  addition  to  PL*  many 
more  funciions  in  remote  bases  or  repeaters 
can  he  accessed  remmely. 

When  initially  investigating  lone  bursts,  1 
was  shocked  ai  the  price  of  commercially 
available  units,  considering  the  simple  func- 
lion.  I  iirabbed  tor  my  jtink  box  as  quickly  as 
1  threw  out  my  stack  of  catalogs! 

Of  the  wealth  of  ICs  available  thai  gen- 
erate tones,  I  decided  on  using  the  555.  be- 
cause it  is  commonlv  available  and  easy  to 
work  with.  Half  of  a  4538  (a  rcseltable  re* 
iriE2i?rable  one-shoi)  is  used  to  irigEer  the 


555  for  a  predetermined  period  of  time,  cal- 
culated bv  T  =  RC.  Half  will  also  be  used  in 
ihc  decoder.  With  only  six  ICs,  the  whule 
circuit  won't  take  up  much  room  in  a  stan- 
dard-size transceiver,  or  on  a  ham  shack 
bench  (if  left  external  in  its  own  b4>x). 

The  567  decoder/PLL  has  been  used  for 
many  years  as  a  DTMF  tone  decoder,  mak- 
ing it  a  time-proven  device.  UIB,  with  the 
help  of  U5,  makes  sure  tlie  Eone  is  decoded 
for  the  proper  length  of  time  before  giving  a 
valid  output,  elioiinating  falsing. 

Final  Assemby 

If  used  as  an  external  accessory  to  your 
transceiver,  this  circuit  should  be  enclosed  in 


a  metal  box  connected  to  the  ground  of  the 
power  supply,  for  proper  shielding.  A  shield- 
ed audio  cable  is  also  highly  recommended 
for  all  audio  lines. 

Whether  ii*s  used  as  a  stand-alone  or 
buiU-in  accessory  for  your  transceiver,  un* 
used  gates  should  be  grounded  as  shown.  RF 
bypass  capacitors  should  be  used  on  all  input 
[ind  output  leads,  tind  depending  on  the  lev- 
els of  RF  in  your  shack  (both  from  your  own 
equipment  and  any  local  ci>mmercial  broad- 
casters), choke  coils  and/or  ferriie  beads  are 
deflniielv  a  cood  idea. 

The  entire  circuit  can  be  buih  for  less  than 
five  dollars — a  definiie  savings  over  com- 
mercially built  utiiis!  Bl 

Con  f  inn  eel  on  page  48 
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HOW  IT  AU  STARTED 

We  wanted  to  offer  the  most  affordable 
HF  rig  in  tfie  indusfry  and  sHll  provide 
real  performance  for  even  the  nnost  expe- 
rienced ham.  In  recent  years,  many  hams 
requested  a  ''back  to  basics"  transceiver 
ihat  was  simple  to  use.  We  reviewed  all 
the  latest  design  fechniaues,  selected  the 
best  concepts  from  trie  20  rigs  we 
designed  over  these  25  years  ancTasked 
500  hams  across  the  country  for  their 
ideas, 

WE  CALL  rr  THE  SCOUT 

Every      feature      can      be 
mastered  in  minutes.  No 

modern  rig  is  as  easy  to 
use.  It  only  takes  a  second 
to  change  bands.  Ptug-in 
modules  are  ovoilable  for 
T  60-  i  0  meters  includi ng 
WARC.  Single  con- 
version and  crystal 
mixing  are  the 
foundation  of  this  90 
dB  dynamic  range 
receiver  Thai's  the  strong  signal 
performance  of  rigs  costing  3  times  as 
much!  It^s  sensitive  and  receive  audio  is 
sparkling  clean  with  less  than  2%  distor- 
tion, The  ideol  selectivity  for  every  band 
condition  is  at  the  touch  of  a  knob.  This 
patented  "Jofkes"  filter  provides  variable 
l-F  bandwidth  from  500  Hz  to  2.5  KHz, 

HERE'S  HOW  irS  USED 

MOBILE 

Hams  complain  about  today's  cars 
having  precious  little  space  for  gear.  The 
SCOUT  is  the  smallest  HF  rig  in  tfie 
industry  (excluding  QRP}  measurmq  only 
2.5"  X  7.25"  X  9.75"  and  runs  directly 


off  tt>e  1 2  VDC  car  batterv.  ff  the  SCOUT 
won't  ht  your  car,  notfiing  vaIL  The 
Optional  noise  blanker  reduces  ignition 
noise  from  both  your  car  and  the  one 
that  just  drove  by. 

PORTABLE 

Business  troveiers  ond  vacationing  hams 
typicafly   set  up   a   briefcase  or  small 


condition,  or  (3)  invest  in  a  SCOUT  oJ 
$549  with  a  one  year  factory  warranty 
and  our  legendory  TEN-TEC  support. 


OLD  TIMERS 

Operators  with  years  of  experience  and  a 
shack  full  of  expensive  HF  gear  also  buy 
the  SCOUT.  It's  refreshing  Id  many  who 
soy  "It  lakes  5  minutes  lo  learn  and 
without  all  the  complicated  feotures,  there 
is  only  one  thing  to  do  with  a 
SCOUT,  work  someonei" 
Experienced  hams  call  us 
constantly  to  report  '1 
can't  believe  tnis 
receiver,  it  outperfonns 
my  $1400  synthesized 

'      ff 

ng  . 


travel  bag  to  include  tfie  5  fb  SCOUT, 

wire  or  whip  antenna  and  lightweight 
power  supply  like  our  Model  938 
switcher  (its  only  3  lbs!).  It  is  surprising 
how  many  hikers  and  cyclists  take  along 
their  SCOUT  using  some  clever  battery 
arrangement. 

NEW  HAMS 

The  SCOUT  is  the  most  economical  way 
to  get  storted  in  ham  radio.  Consider  the 
choice  a  new  ham  must  make  just  to  test 
his  interest  in  HF:  (1)  Spend  neorly 
$1 000  or  more  on  a  new  rig,  (2)  buy  a 
used  radio  and  take  a  chance  on  its 


CALL  TODAY: 
1-800-833-7373 

{U.S.  &  ConadaJ 

Coll  Ten-Tec  from  9:00  AM  to 
5:30  PM  Eastern  time,  Monday 
ihi^Oiigh  Friday  for  more  information  or  to 
Older.  You  can  reach  our  repair  depart- 
ment at  61 5-428-0364  from  8:00  AM  to 
4:00  PM.  You  can  also  FAX  at  615-428- 
4483  or  write  us  at  1 185  Dolly  Parton 
Parkway,  Sevrerville,  TN  37862. 

ATTiNTION  QRP  ENTHUSIASTS 

The  SCOUT  has  a  little  brother,  the  ARGO 
556.  It  is  identical  to  the  SCOUT  withoijf 
the  50  wott  final  adjustable  1-5  watts 
output.  TX-2  Amps,  RX-.6  Amps. 
Only  $489* 


•  "SYNCHRO-LOCK"  software  keeps 
VFO  virtually  drift  free  regardless 
Of  temperature  variation. 

•  S5B  and  CW  50  Watts  Output 
Adjustable  To  5  Watts 

•  Runs  OFF  12-14  VDC,  TX^IO 
Amps,  RX  -,6  Amps 

•  Receive  Offeet  Tuning 

•  Built-in  Iambic  Keyer  witti 
Legendary  QSK.  Speed  adjustable 
on  front  ond  shown  in  display. 


$549 


Includes  one  band 
module  of  your  choice 


S29'  Eoch  additio^ol  band  module 
SCOUT  ACCESSORIES; 

MODEL 


PRICE^ 


296  Mobile  Bracket 

297  Noise  Blanker 

937  1 1  Amp  Power  Supply 

938  Tiny  Swirching  Supply 
(OnlyaibsJ) 

70OC  Hand  Mike 

607  Weighed  Key  Paddle 

291  Antenna  Tuner 


$15.00 
$19,50 
S79.00 
$95.00 

S39.95 

$39,00 
$89.00 


VISA,  MC,  D15COVIR 

*Plin  ^ipppng  ond  handing;  zqW  k>]hk&&  hr  cWge^ 


TEN-TEC 

©1994T^-Tec,  Inc. 

MADE  IN 
USA 


1  nf rod  uc trig  IfKits 

A  new  division  of  Ten -Tec 

Call  615-453  7172 

to  request  your 

kit  catalog 


Parts  List 

Item 

Quantity 

Reference 

PAft 

1 

1 

C1 

tO^F 

2 

2 

C2,C6 

IHF 

3 

C3 

0.47  pF 

4 

C4 

3.3  ykF 

5 

C5 

0.1  iiF 

6 

C7 

250  jiF 

7 

ca 

4.7  pF 

8 

D1 

LED 

9 

3 

P1,R2,R9 

100k 

10 

1 

P2 

10k 

11 

3 

Q1.Q2.Q3 

2N22a2 

12 

5 

Rl,R5,R6,RB,RtO 

4.7k 

13 

2 

R3,R4 

Ik 

14 

R7 

6.8k 

IS 

R8 

20k 

16 

Rtl 

660 

17 

U1 

4538 

18 

U2 

LM555 

19 

U3 

567 

20 

U4 

4060 

21 

U5 

4061 

Parts  Sources; 

Dlgl^Key  Electron  cs.  (800)  344-*S39 

TrnStaie  Electronics.  {708)  255-0600 

Figure  2.  (right)  Drilled  and  etched  PC 
boards  ai^  available  for  S6M0  plus  $L50 
S  &  H  per  order  from  Far  Circuits,  18N640 
Field  Court,  Dundee,  11 60118, 


JQHE  BURST  DECODER 

WBSYBM 


L 


DOWN  EAST 
MICROWAVE  INC. 
TRANSVERTERS 

50  MHz  -  GaAs  FET.  High  level  mixer, 
20W,  Assem.  PCB.  Kit .,,„.„.,$295 

144  MHz  -  GaAs  FET,  High  level  mixef. 
25W,  Kit,,»„..$295,  Assem.  „,....$39S 

222  MHz '  GaAs  FET,  High  level  mixer, 
30W,  Kit $295,  Assem $395 

432/440  MHz  -  GaAs  FET.  High  tevel 
mixer,  Dual  osc.,  30W;  Assem,  „.$395 

903MHz<1.0dB  NF.  10W, Assem... S395 

1296  MH2<1.QdB  NF,  3W,  Kit $295 

2304-3456  MHz  -  1,0dB  NF,  2  Watts, 

Options  available  for  all  of  the  above 

Write  or  caff  for  Catafog. 
Product  descriptions  available- 

DOWN  EAST 
MICROWAVE  INC. 

954  Rt.  51 9 

Frenchtown,  NJ  08825 

TEL.  908-996-3584 

FAX  908-996-3702 


ONE  OF  OVER  500  SPECIALS  FOR  THE 
MONTH  OF  JUNE 


MFJ^ISB 
$50.00 


BIniftftr  SA^ngt  on  AEA,  Ittbin,  AiEran,  VBesy. 

Klrnraent  CrufthCrart.  Aiincs.  Elt.  AH  LT,0. 


KDC 


Call  Today  (206)  852-0330 

ROSS  DlSTTlfBUTlNG  COMPANY 
70  S  Statt  StretU  Preston,  W-  &3a*3 
Cto««d  SuTfdiy 


CmCLE  254  ON  READER  SERVICE  CARD 


I 

1 
i 

■ 

I 

■ 

! 
I 


Factory  Authorized  Dealer  &  Service  For 

KENWOOD 

YAESU 

ICOM 


Can  Us  For 
Great  Pricms  &  GrBAt  Service 


TOLL  FREE  OltOrH  LINE   1-aOO-344*Jf44 

iliaf*^*:^*  U  S    1  "11*4 


I      THElv^nl 


CENTER 


I 
i 
I 
■ 
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^Mib  AMATEUR  RADIO  SEHVlH 


6730  Motwd        Sfl  n  Anionidi,  TX  TflSSfl        (5 1  ?f  680-6 1  to 
FAX  [SI  2)  64  7-6007 


UVE  TV  VIDEO 


Micro  TV  Cameras,  Micro  Video 

Transmitters,  Receivers  and  low  cost 

Downconivertefs. 

Amateur  TV. 

IfvdustriaL  Secunty 

prodixte.  We 

have  a  system  for 

you.  Our  video 

camera  connected  to  our  *MinlLlnk™ 

I      transmftter/  receiver  make  a 
I       perfect  combination  for 
^^^^   industrial  secunty  uses. 
|H|^H   We  DOW  cany  Underwater 
j^PPV    cameras  for  you  sailors,  and 
color  units  forttiat  true  life 

view.  With  our  PianeTaJk™  Airborne 

systems  you  can  now 

be  the  pilot\     Aii 

cameras  standard  1v 

p^  video.  7*14vdc. 

We  also  carry  Computer  capture  boards 

fiber  optic  systems  and  video  support. 

MICRO  UDEO  PRODUCTS 

ORDER  LINE  CANADA  USA  MEXtCO 

800  473-0538 

FAX  UHB  714  847-44B6 

16201  OSBORNE  ST 

WESTMINSTER.  CA,  n$ZZ 

MO.  VISA  MasterCard  IntI  bank  wfre 


aRCLE  3Q  OH  HEADER  SERVICE  CARD 
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MFJ-949E  Deluxe  300  Watt  T\iner 


More  hams  use  MFJ-949's  than  any  other  tuner  in  the  world! 
Why  settle  for  an  imitation  when  you  can  have  the  real  thin^? 


In  Stock  at  ham  dealers 
everywhere! 

Pick  one  up  at  your  favorite  dealer** 
no  shippingf  no  waiting,  no  hassles 


$ 


MFJ-949E 


139 


95 


Cff//  your  dealer  for  your  b€S(  price 

Includes  FREE  AC  adapter 
for  meter  light 

More  hams  use  MFJ'949's  than  any 
other  antenna  tuner  in  the  world! 
Why?  Because  the  world*s  leading  tuner 

has  earned  a  worldwide  rcpointion  for 
being  able  to  match  just  about  anything, 

NlFJ-949*s  have  been  highly  refined 
and  have  years  of  proven  reliability. 

Every  MFJ-949E  conies  with . . .  MFJ's 
famous  one  year  No  Matter  What" 
unconditional  guarantee  , , ,  first-rate 
performance . . .  unbeatable 
quality , , .  the  best  tuner 
value  in  ham  radio  —  all 
from  the  world*s  most  truxted 
name  in  antenna  nmers. 

Now  the  latest  MFJ-949E 
gives  you  even  more  features 
and  more  value  than  ever  at 
a  new  lower  price. 

Why  take  chances  with 
an  imiuition  when  you  can 
have  the  np^/  thing  from  the  world's  most 
tmsted  name  in  antenna  tuneis 

More  reasons  why  more  hams 
use  MFJ-949*s  than  any  other 
antenna  tuner  in  the  world .  • . 

JFiiff  1.8-30  MHx  Operaffioii 

1 000  vail  tuning  capacitors,  extra 
heavy  duty  inductor  switch.  Teflon* 
insulating  washers  and  proper  L/C  ratio 
gives  you  arc-free  no  worries  operation 
with  up  to  300  v^atls  from  1.8  lo  30  MHz. 

ilgfiffeif  Cress^Needle  Meter 

MFJ's  lighted  Cross- Needle  Meter 
shows  you  SWR,  forward  and  reflected 
power  simultaneously.  It  reads  both  peak 
and  average  power  on  300  or  30  watt  ranges. 

The  meter  is  illuminated  for  easy 
reading  in  dim  light  and  has  an  ON/QFF 
lamp  switch.  The  meter  lamp  uses  12 
VDC  or  1 10  VAC.  A  free  AC  adapter  is 
included  at  no  extra  cost* 

Tunes  any^ Antenna 

The  MFJ-949E  tunes  out  SWR  on 
dipoles,  verticals,  inverted  vees,  random 
wires,  beams,  mobile  whips^  shortwave 
receiving  antennas  * .  .  nearly  anything! 

Use  coax  feed,  random  wire  or  balanced 
lines.  Has  oversized  heavy  duty  4: 1  balun. 

Super  Atitenna  Swritch 

MFJ*s  8  position  super  antenna  switch 
lets  you  select  two  coax  fed  antennas, 
random  wire/balanced  line  or  built-in 


dummy  load  for  use  through  your 
MFJ-949E  or  direct  to  your  transceiver 
MFJ's  Cross-Needle  SWRAVattmeter 
is  always  active  for  monitoring  forward 
and  reflected  power  and  SWR. 

ORM-Free  FreTufie"' 

MFTs  QRM'Free  PreTime'^  lets  you 
pre-tune  your  MFJ-949E  of f-the-air  into  a 
built-in  dummy  load  without  causing  QRM 

Pre-tuning  into  a  dummy  load  makes 


Why  take  chances  ? 

Why  take  chances  with  an  imitation 

when  you  can  have  the  real  thing  from 

the  most  trusted  name  in  antenna  timers? 


tuning  your  aclxial  antenna  faster  and  easien 

WuttSmm  Dummy  Lead 

The  MFJ-949E  has  a/iiW  size  non- 
inductive  50  ohm  dummy  load  measuring 
3/4  inch  diameter  by  5  inches.  It  easily 
handles  300  watts  of  abusive  tune-up  power. 

You'll  find  it  handy  for  tuning,  testing 
and  repairing  your  rig,  setting  power 
level,  adjusting  your  mic  gain  and  more, 

Watchout  for  cheap  midget  size 
dummy  loads  that  changes  resistance  as 
it  heats  up  -  margmal  ones  could  bum  up 
your  transceiver. 

€uMt^m  Inductor  Switck 

The  inductor  switch  is  the  most  likely 
component  to  bum  up  in  rniy  antenna  tuner. 

me  inductor  switch  in  the  MFJ-949E 
was  custom  designed  to  withstand  the 
extremely  high  RF  voltages  and  currents 
that  are  developed  in  your  tuner  ~  it's  not 
a  flimsy  plamc  switch  made  for  small 
signals  and  wired  with  tiny  gauge  wire. 

SupBriiBr  Cabinet 

Each  MFJ-949E  cabinet  is  chemically 
treated  and  has  a  new  tough  scratch-proof 
vinyl  cladding  —  not  paint  that  can  scratch 
or  chip  off.  You  won't  find  a  tougher, 
longer  lasting  finish  anywhere. 

[Retailed  logging  scales  and  legends 
are  penmtnently  silk  screened  on  a  real 
aluminum  froni  panel  and  back  panel  ~ 
it's  not  merely  a  plastic  decal  or  glued-on 
paper  strip  that  can  peel  off- 


Superior  Mate  rials  ..« 
Superior  Construction 

Every  MFJ-949E  use  Teflon* 
insulating  washers,  countersunk  screws 
for  meter  bracket,  wing-nut  for  ground 
post,  fire-retardant  epoxy  glass  PC  board 
{not  canvas  based),  heavy  ,063  inch  thick 
aluminum  chassis  (not  flimsy  .050  inchX 
heavy  gauge  wire  used  throughout  (not 
small  gauge),  custom  cabinet  (not  multi- 
purpose with  unused  holes  and  internal 
protruding  screws). 

Ho  Moffer  Wliaf^ 
Guarantee 

Every  MFJ-949E  is  backed 

by  MFJ's  famous  one  year  No 
Moiter  Whar  unconditional 
guarantee.  That  means  we  will 
repair  or  replace  your 
MFJ-949E  (at  our  option)  no 
matter  what  for  a  full  year. 
Others  may  give  you  a  limited  warranty 

on  defects  in  maicrial  and  workmanship. 
But  what  do  you  do  if  it  bums  up  and 

they  say,  "Sorry,  your  limited  warranty 

does  not  cover  that?" 

Conffnufftg  Service 

Only  MFJ  gives  you  a  direct  tall- free 
technical  help  line  -  not  merely  a  sales 
line.  It's  answered  by  electronic 
technicians  who  are  experts  in  antenna 
tuners.  We*re  here  to  help  keep  your  MFJ 
product  performing  flawlessly  -  no 
matter  how  long  you  own  it  --  just  call 
toU^free  800-647-TECH(8324). 

Call  your  dealer  for 
your  best  price 

In  stock  at  ham  dealers  everywhere! 

Order  your  MFJ-949E  today  or  simply 
pick  one  up  at  your  favorile  dealer  or 
ftamfest  ~  no  shipping,  no  wailing,  no 
hassles. 


Free  MFJ  Catalog 

Write  ar  call  toll-free . . .  8OO'647'I8O0 


Nearest  Dealer/Orders:  800-647-1800 

24  Hour  FAX:  (601)  323-6551 
Technical  Help:  800-647-TECH  (8324) 

MFJ  ENTERPRISES,  INC 

P,  0„  Box  494,  Miis.  State,  MS  39762 
(601)  323-5869;  8-4:30  CST  Mon--Fri. 
76206- 1 763@compuservexoTn 

Prices  and  spccificaticiris  subjecl  to  change  .  ©  1994  MFJ  tLnterprviex^  tfu:. 


MFJ . . .  making  quality  affordable 


OflCLE  86  ON  HEADEH  SERVICE  CARD 


Carr's  corner 


Number  13  on  your  Feedbacit  card 


Joseph  J.  Can-  K41PV 

P.O.  Box  1099 

Falis  Church  VA  22047 

Parametric  Amplifiers 
(Huh?!?) 

The  parametric  ampfiftsr  (see  Fig- 
um  1)  ^s  C3pabi6  of  fiig^  gam  and  low 
noise  operation  m  the  UHF  and  mi- 
Cfowave  regions,  but  is  fundamentally 
different  from  conventional  forms  of 
amplifier  Tfie  parametric  amplifier 
lakes  its  name  from  tiie  fact  that  am- 
pitfication  occurs  through  exciting  a 
crajil  parameter.  Tttis  amiplrTief  is  ac* 
tuaity  misnamed  because  it  is  the  re- 
ad ance  parameters  {X^  and  XJ  thai 
are  excited.  Perhaps  a  betier  name  Is 
reactarice  ampitfier. 

A  reactance  differs  from  a  resis- 
tance in  that  ihe  latter  dissipates  pow» 
ec.  while  reactances  store  er>efgy  and 
redeliver  II  to  ll>e  circuit  wMhout  any 
power  dissq>aton.  If  the  reactance  can 
be  varied  at  a  rapid  rate,  then  the 
energy  stored  and  discharged  by  the 
reactance  can  be  used  to  amplify  the 
signat.  Although  either  capacitors  or 
irKJyctors  can  be  used  in  parametric 
amplifiers,  It  is  the  capacltive  reac- 
tance that  is  used  in  practicaJ  circuits 
because  suitable  voltage  variable  ca- 
pacitance diodes  (''varactors*')  are 
easily  available. 

In  a  varactor.  the  capacitance  is  a 
functron  of  the  reverse  bias  potential 
apptied  across  the  PN  tuncfion  of  the 
diode.  A  typical  varactor  useful  in 
parametric  amplifiers  has  a  break- 
down voltage  of  -4  to  -12  volts,  and  a 
zero-bias  junction  capacitance  of  0,2 
to  5  picofarads  The  cutoff  frequency 
should  be  high  wilh  re^>ecl  to  the  op- 
erating frequency.  Generally,  the  noise 


figure  is  improved  wth  higher  diode 
cutoff  frequencies. 

The  low  noise  figure  of  the  para* 
metric  amplifier  derives  from  its  use  of 
a  reactance  as  the  active  efement,  in 
an  ideal  circuit,  the  rtoise  generated  is 
zero,  in  real  circuits,  however,  there 
are  resistive  tosses  associated  wilh 
the  lank  circtiit  and  the  varactor.  and 
these  give  rise  to  thermal  agitation 
("Johnson")  noise.  In  addition,  other 
processes  take  place  inside  the  diode 
to  generate  noise.  As  a  result,  para- 
metric amplifiers  e^diibit  low  rvQise  fac^ 
tofs.  but  not  zero. 

Parametric  amp?rffefs  can  be  oper- 
ated in  either  ot  three  modes:  degen- 
erative, non-degenerative,  or  regener- 
aUve,  We  will  consider  both  modes, 
and  provide  a  tool  for  evaluating  para- 
metric amplifier  circuits, 

l3egeneratlvB  Parametric  Amplifiers 

Figyre  1A  shows  the  basic  pafa- 
matric  amplifier.  The  varactor  diode  is 
connected  so  as  to  switch  the  signal 
on  and  off  to  the  load  as  an  externai 
"^pump*  signal  is  applied  Atthough 
shown  here  as  a  series  connected 
switch,  iDoth  series  and  paraltet  con- 
nected diodes  are  used.  The  signal 
and  pump  waveforms  (see  Figure  1 B) 
are  phased  such  that  the  diode  capac- 
itance is  fully  charged  when  the  peak 
of  the  pump  signal  amves.  The  charge 
is  constant  so,  usirg  the  formula  V  = 
OlCt  tfie  voltage  must  increase  as  Ihe 
pump  voltage  drives  ihB  diode  capaci- 
tance down. 

Parametric  amplfficatlon  occurs 
when  the  peak  of  the  pump  signal  co- 
incides with  t>oih  positive  and  negative 
peaks  of  the  sigriai  waveform.  Increas- 
ing ttm  purnp  potential  (as  at  the  peak} 
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Figure  t.  a)  Pararrwtric  amplffier  circuit  b)  Operating  waveforms. 


drives  the  diode  capacitance  to  mini- 
mum, and  it  Is  at  this  time  that  capaci- 
tor charge  is  dumped  to  the  load.  To 
achieve  degenerative  parametric  am- 
plification, the  phasing  must  he  pre- 
cise, and  this  requirement  means  that 
the  pump  frequency  must  be  the  sec- 
ond harmonic  of  the  signal  frequency, 

A  severe  limitation  to  the  degenera- 
tive parametric  ampiitler  is  the  neces- 
sily  of  precisely  phasing  the  pump  and 
sfgnal  wavefomns.  Dnft  in  either  signal 
can  reduce  the  gam  or  prevent  thie  cir- 
cuit from  operating  A  broader  band- 
width  method  is  to  use  tiie  non -degen- 


erative or  regenerative  parametric  am- 
plifier circuits, 

Non-Oegenerative  and  Regenerative 

Parametric  Amplifiers 

The  requirement  for  precise  phas- 
ing in  the  degenerative  parametnc  am- 
plifier is  relieved  somewhat  in  the  non- 
degenerative  case  (Figure  2)  by  the 
presence  of  a  third  frequency.  In  addi- 
tion to  tt>e  signal  frequency  (1^)  and 
the  pump  frequency  ftp),  we  now  also 
have  an  tdier  frequency  (t,).  Jn  Figure 
2  note  that  the  third  resonant  tank  cir- 
cuit (L3C3)  is  tuned  to  i^.  The  idler  fre- 
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quency  Is  Die  output  frequency  of  itie 
circuit  which,  inci dentally,  also  o|>er- 
ates  as  a  frequency  rmrtslator  or  con- 
verter. 

There  are  two  general  cases  of 
non-degenerative  parametric  ampli- 
fiers: up-converters  an:l  down-convert- 
ers^  Jn  the  up-convener  case  the  idler 
frec^jency  is  the  sum  of  the  pump  and 
signal  freqoendes: 


al  pamnrteiric  amplifier  the  no^  figure 
is  zero,  but  in  practical  circuits  we 
have  two  noise  contributors:  circuit 
losses  and  frequency  conversion 
noise.  These  sources  combine  to 
create  a  non-zero  noise  factor  of  the 
order: 


F«  = 


3m-  +_^ 


Where; 


Fi-F 


s  +  Fp 


In  the  down-converter  case,  the 
idier  frequency  is  the  difference  be- 
tween pump  and  signal  frequencies: 

Power  gain  Is  defined  as  the  ratio 
of  the  output  power  to  the  input  power. 
In  the  case  of  a  lossiess  circuit,  the 
gain  of  the  up-converter  (f|  greater 
than  f  s)  is: 


G  = 


Fi 


The  down-converter  case  Is  acmaJ- 
ly  a  loss  (attenuation),  rather  than  a 
power  gain. 

The  third  category  of  parametric 
amplifier  is  the  regenerative  circuit, 
and  is  actually  a  special  case  of  the 
rM3n-degenerative  amplifier  In  tt>e  re- 
generative amplifier  the  pump  fre- 
Quency  i$  the  sum  of  ttie  signaJ  and 
idler  frequencies.  In  this  case  power 
gain  is  negative,  which  Implies  a  nega- 
tive resistance  characteristic.  As  a  re- 
sult, the  circuit  is  regenerative.  Implicit 
in  this  property,  if  the  circuit  can  be 
Kept  out  oi  oscHlation,  is  very  low 
noise  coupled  with  very  high  gain, 

Nol&e  In  Parametric  Amplifiers 

The  low  noise  capability  of  the 
parametric  amplifier  is  a  result  ol  ihe 
fact  thai  the  amplifier  element  is  a  re* 
actor  rather  than  a  "resistor"  In  an  ide- 


F^  is  the  noise  factor 

Rfl  is  Ihe  antenna  impedance 

resistive  component 

R1  is  the  sum  of  circuit  fesistive 

losses 

ft  is  the  idler  frequency 

fg  iS  the  signal  frequency 

Some  authorities  recommend  a 
pump  frequency  seven  to  10  times  the 
signal  frequency  for  lowest  noise  oper- 
ation. 

Microwave  Configuration  for 
Paramelric  Amplifiers 

The  circuit  examples  presented 
thus  far  show  inductor-capacitor  (LC) 
resonant  tank  circuifs  for  the  various 
frequencies.  These  circuits  work  well 
in  the  UHF  and  lower  microwave  re- 
gion. At  higher  inicrowave  frequen- 
cies, however  the  LC  tank  circuit  fails 
to  work  well  and  is  not  practical. 
Therefore,  we  see  par^metiic  ampli- 
fiers with  resonant  cavities  {Figure  3} 
in  place  of  resonant  tank  circuujts.  A 
tuning  disk  tunes  the  cavities  to  teso- 
nance. 

TTie  Manley-Rowe  Relationships 

In  1957  Manley  and  Rowe  pro- 
posed a  means  for  evaluating  para- 
metric  amplifier  circuits.  Consider  the 
equivalent  circuit  in  Figure  4.  In  this 
circuit  we  have  a  variable  capacitance 
as  the  reactor  element  and  two  signal 
sources:  the  signal  frequency  (fa)  and 
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Figum  4.  Equtvaient  dfvuit  for  Manley*Rowe  re^tionshio  anafysis. 


the  pufBp  frequency  (fp),  both  of  which 
are  shown  as  generatoj-s,  tn  series 
with  both  generators  are  filters  that 
pass  the  generator  frequency  and  to- 
tally reject  all  other  frequencies.  There 
is  also  a  senes  of  ioads.  each  of  which 
is  isolated  from  the  others  by  the 
same  kind  of  ideal  nanT)wt»and  fiiter 
The  frequencies  of  these  filters  are:  (fp 
+  fs).  (fp  '  *»)-  up  to  (m(p  z  nfs)  (where 
M  and  N  are  integers).  The  Manley- 
Rowe  relationships  are  shown  at  Ihe 
tjottom  of  Figure  4. 

In  working  with  Manley* Rowe  equa- 
lk>ns  we  recognize  the  following  a^e- 
braic  sign  conventions  regaxding  power: 

1.  +P  ts  assigned  to  power  flowing 
either  into  the  capacitor,  or  from  the 
pump  and  input  signal  ''generators,' 
and 

2.  -P  is  assigned  to  power  flowing 


out  of  the  capacitor  or  into  a  toad  re- 
sistance. 

Stabiiity  of  the  parametric  amplifier 
is  determined  by  the  sign  of  Ihe  power 
flowing  with  respect  to  the  capacitor  If 
the  power  from  the  signal  flows  Into 
the  capadlor,  then  the  stage  is  stabte. 
Because  we  deal  with  integers  from  Q 
through  the  ith,  we  can  check  not  only 
the  fundamental  frequencies  (m  and  n 
are  1).  but  afso  their  respective  har- 
monics (m,n  are  integers  greater  than 
1).  Some  of  these  combinations  are 
stable,  while  others  are  unstable. 

Paramethc  amplifiers  are  a  bit  exot- 
ic, but  were  once  quite  popular  with 
the  microwave  and  upper  UHF  crowd. 
If  you  want  to  research  this  matter, 
see  older  issues  of  the  various  ham 
magazines,  ospeciatly  those  with  a 
technicai  siant. 
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A  Fiery  End 

UNAMSAT'1  from  Mexico  and 
TECHSAT-1  from  Israel  were 
scheduled  for  Eaunch  on  IVfarch  28th 
from  the  PJesetsk  facility  in  Russia. 
The  end  result  was  not  new  ham- 
sats  In  ort>it. 

Last  month*s  column  provicfed 
details  on  the  capabilities  of  the  Iwo 
amateur  satellites.  UNAMSAT-l 
was  a  microsat-class  satellite  to  be 
used  tor  digital  store-and-torward 
activities  and  meteor^scatter  stud* 
les.  TECHSAT-1  was  to  also  pro- 
vide digitaf  message  operations,  in 
addition  to  carrying  a  new  imaging 
experiment  providing  precom- 
pressed  picture  files  on  the  digital 
downlink  frequency- 
Reports  from  Russia  Just  after 
the  launch  attempt  were  sketchy. 
Many  conflicting  accounts  were 
heard  and  passed  through  amateur- 
radio  channels.  Some  reports  stat* 
ed  that  the  satellites  had  achieved 
orbit,  while  others  described  a  wa- 
tery end  due  to  a  failed  fifth  stage. 
Unfortunately,  the  latter  story  held 
the  most  truth. 

Two  weeks  pnor  lo  launch  a  video 
report  was  given  from  Plesetsk 
through  the  Moscow  Ostankino 
Television  First  Channel  Network. 
Reporters  Yan  Borfin  and  Sergei 
Telov  described  the  event  as  a  civil- 
ian venture  involving  three  salellites 
to  be  sent  into  orbit  by  a  strategic 
SS-25  (TOPOL)  missile.  The  rocket 
for  the  project  was  buitt  by  the 
Moscow  Heat  Technology  Institute, 
the  organization  that  onginatly  de- 
signed the  military  TOPOL.  The  re- 
porters went  on  to  explain  that  the 
experimental  launches  are  de- 
signed to  demonstrate  the  possibili- 
ty of  large-scale  conversion  of  the 
strategic  missiles  for  commercial 
use.  Otherwise,  the  SS-25s  would 
end  up  as  scrap  within  a  few  yea^s 
due  to  treaty  terms  specifying  arms 
reductions. 

David  Liberman  XEtTU,  Project 
Manager  for  UNAMSAT-1,  went  to 
Plesetsk  with  students  from  the 
Autonomous  University  of  Mexico 
(UNAM).  David  reported  that  the 
integration  of  the  Mexican  microsat 
went  perfectly.  Removal  from  the 
packing  box  to  installation  and  test 
on  the  rocket  took  only  35  minutes. 
The  Russian  mechanical  satellite 
model  (non-operational  payfoad) 
and  TECHSAT-I  were  also  at- 
tached without  proljlems. 


Amateur  Radio  Via  Satellites 


David  and  the  rest  of  the  partici* 
pants  and  observers  were  ready  for 
launch  jusi  atter  noon  on  March 
28th,  They  watched  the  attempt 
from  a  location  five  kilometers  from 
the  mobile  fauncher  system,  The 
SS-25  started  from  a  horizontaf  po- 
sition. In  less  than  15  seconds  it 
was  hydraulically  lifted  to  vertical. 
David  said  that  two  seconds  later 
tfie  firs!  stage  ignited  and  there  was 
rK>  turning  back.  A  local  PA  system 
gave  updates  on  altitude  for  the 
launcher  that  was  rapidly  disap- 
pearing into  the  cold  Russian  sky. 

When  the  announcer  got  to  the 
fourth-stage  progress,  the  reports 
stopped.  No  explanation  was  imme- 
diately given.  TT>e  group  was  even- 
tually told  thai  telemetry  from  the 
rocket  had  quit. 

At  the  banquet  that  evening  lew 
were  eating  and  the  mood  was 
somber  Just  before  midnight  David 


the  UNAMSAT  crew  will  continue  to 
provide  updates  on  progress  toward 
tfie  next  step.  The  TECHSAT  team 
in  Haifa  ts  also  reported  to  be  work- 
ing toward  at  least  one  replacement 
for  their  ill-faled  spacecraft, 

AMSAT  President  Bill  Tynan 
W3XO  posted  a  message  express- 
ing the  feelings  of  ham  sal  chasers 
everywhere.  "Speaking  for  all  of  the 
Amateur  Radio  Space  enthusiasts 
around  the  world.  I  extend  lo  both 
the  UNAMSAT  and  TECHSAT 
teams  our  sympathy  over  their  foss- 
es. It  goes  without  saying  that  ev- 
eryone is  heartened  by  the  resolve 
of  both  groups  to  rebuild  and  try 
again/ 

More  Signals  From  Space 

Astronaut/Cosmonaut  Nomn  Tha- 
gard  has  been  ffying  high  aboard 
the  Mk  space  station  operating  as 
R0MIR.  He  has  made  many  voice 
contacts  with  hams  around  the 
worfd.  In  June.  STS-71  will  arrive  at 
Mf r  lo  drop  off  some  passengers 
and  pick  up  Horm  for  the  ride  home. 
Until  then  he  will  continue  to  make 
QSOs  using  FM  on  145-65  MHz 
simplex. 


In  order  to  alleviate  confusion  and 
interference  with  the  Mir  ham 
operations,  STS-TI  will  use  a 

different  set  of  ham  frequencies. " 


boarded  the  train  for  Moscow.  The 
15-hour  trrp  seemed  to  last  forever. 
Back  at  the  Moscow  University  tiam 
shack  nothing  had  been  heard  from 
either  UNAMSAT-1  or  TECHSAT-1. 
The  loss  of  telemetry  from  the  rock- 
et was  not  a  simple  fault.  A  failure 
had  o<xun'&d  and  the  satellites  nev~ 
er  made  it  lo  ortMt. 

Later  reports  continued  with 
some  confusion.  Some  said  ttie  fifth 
stage  failed,  while  others  blamed 
the  fourth-stage  engine.  Careful 
study  of  the  events  shows  that  the 
fourth  stage  probably  ignited  early. 
This  caused  the  rocket  to  explode 
somewhere  over  the  Ural  moun- 
tains. The  would-t>e  hamsats  came 
back  to  earth,  impactir^  on  tarwj,  far 
down  range  from  the  launch  site. 

The  Next  Step 

David  and  the  UNAM  students 
have  decided  to  prepare  their  sec- 
ond  set  of  microsat  satellite  mod- 
ules for  flight.  Two  sets  were  made. 
While  the  best  set  met  a  fiery  end, 
the  others  are  functional  and  can  be 
checked,  aligned,  calibrated,  tested 
and  readied.  The  only  expensive 
items  missing  are  solar  panels. 
Work  has  begun  to  acquire  more  for 
UNAMSAT'2. 

Negotiations  have  t>egun  to  alk> 
cate  another  launch.  XEITU  and 


The  Mir  rendezvous  mission  of 
STS-71  will  also  feature  SAREX, 
tfie  Shuttle  Amateur  Radio  Experi- 
ment, with  a  new  twist— no  SAREX 
gear  will  be  aboard.  A  Motorola  ra- 
dio on  the  f tight  used  for  communi- 
cations with  Mir  is  also  capable  of 
operation  m  the  2  n^eter  ham  barnJ 
and  will  be  used  tor  that  purpose 
when  availabte. 

Usually  SAREX  operations  us©  a 
downlink  of  145.55  MHz.  In  order  to 
alleviate  confusion  and  interference 
with  the  Mir  ham  operations, 
STS-71  will  use  a  different  set  of 
ham  frequencies.  The  global  down- 
link for  STS-71  will  be  145.84  MHz, 
while  uplinks  will  be  on  144.45  and 
144.47  MHz.  Since  STS-71  has 
none  of  the  usual  SAREX  equip- 
ment, there  will  be  no  packet  opera- 
tion, only  voice.  Be  careful  to  trans- 
mit exclusively  when  activity  is 
heard  on  145,84  from  the  shuttle. 

To  make  matters  more  interest- 
ing, the  current  shuttle  schedule 
has  STS*70  set  for  launch  just  days 
before  STS-71.  STS-70  is  also  a 
SAREX  mission,  but  with  the  usual 
SAREX  gear.  This  means  that  the 
customary  SAREX  frequency  plan 
will  be  in  effect  for  STS'70,  As  a  re- 
minder, normal  SAREX  operation 
uses  a  145.55  MHz  downlink.  Far 
voice,  the  uplinks  are  144.91, 


144.93,  144.95,  144.97  and  144.99 
MHz  over  North  America.  When  the 
packet  system  is  on,  the  uplink  is 
144.49  MHz,  Although  schedule 
changes  will  llkeiy  move  launch 
dates  for  STS-70  and  STS-71  a  bit, 
early  June  promises  some  exciting 
ham-in^space  adventures  on  2  me- 
ters. 

Field  Day  1995 

Field  Day  is  once  again  just 
around  the  comer  on  June  24th  and 
25thf  and  AMSAT  is  proud  to  an- 
nounce the  1995  AMSAT  Field  Day 
competition  Last  year  s  effort  was 
vety  successful.  The  competition  is 
10  ertcourage  the  use  of  all  amateur 
satellites,  tK}th  anabg  and  digital. 

Here  are  the  rules  for  the  1995 
AMSAT  Field  Day  competition. 

Analog  Transponders 

Each  satellite  transponder  is  con- 
sidered a  separate  band.  This 
means  that  AMSAT-OSCAR-13 
Mode  ''S'  is  separate  from  A-0-13 
Mode  "Br 

All  phone  QSOs  and  all  CW 
QSOs  on  a  given  satelfite  transpon- 
der are  considered  separate  bands. 
This  means  that  A-Q'13  Mode  "S" 
CW  is  separate  from  A-O-13  Mode 
"S"  phcMie. 

Therefore,  for  reporting  purpos- 
es, A'0-13  has  four  possible 
"bands"  including  Mode  "B"  CW^ 
Mode  "B"  phone,  Mode  "S'^  CW  and 
Mode  ^S""  phone. 

All  packetyRTTY/ASCII/AMTOR 
QSOs  through  anak>g  transponders 
are  counted  as  CW  QSOs. 

Phone  QSOs  count  for  one  point 
and  CW  QSOs  count  for  two  points, 
Cross-mode  (CW-phone)  contacts 
are  not  allowed. 

The  use  of  more  than  one  trans- 
mitter at  ttie  same  time  on  a  single 
satellite  transponder  is  prohibited. 
Ttiis  means  thai  two  stations  at  the 
same  Field  Day  site  car^  operate 
through  A-O-13  at  the  same  time, 
but  only  if  one  is  operating  Mode 
"S"  and  the  other  Mode  ^B."  If  two 
stations  at  a  given  site  are  set  up 
for  Mode  "'B"  operation,  oniy  one 
can  be  on  A-O-13  (CW  or  phone). 
The  other  station  can  be  used  (or 
different  hamsais  (like  A-O-10),  or 
for  other  Field  Day  activities. 

Digital  Transponders 

For  the  pacsats  (L-O-19.  K-0-2a 
etc.),  each  satellite  is  considered  a 
separate  band. 

Do  not  post  "CQ'  messages. 
Simply  upload  one  greeting  mes- 
sage to  each  satellite  and  download 
as  many  greeting  messages  as 
possible  from  each  satellite.  The 
"subject'  of  the  uploaded  (ile  should 
be  posted  as  "Field  Day  Greetings," 
and  addressed  to  "ALL."  The  pur- 
pose of  this  portion  of  the  compett^ 
tion  is  to  demonstrate  digital  satet- 
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Irle  communications  to  other  Field 
Day  participants  and  observefs. 

The  foilowjng  uploads/down- 
loads each  count  as  a  five -point 
digital  contact: 

(a)  Upload  of  a  Satellite  Reld 
Day  Greetings  file  (one  per  satel- 
lite), 

(b)  Download  of  Satellite  Flefd 
Day  Greetings  files  posted  by  other 
stations.  Other  non-Field  Day  fifes 
are  not  to  be  counted  for  the  event. 

Satellite  digipeat  OSOs  do  not 
count  for  any  scare,  and  the  use  of 
gateway  stations  to  up4inliAfownEink 
Is  not  allowed. 

The  Mir  PBBS  is  net  ID  be  used 
for  Field  Day  operations. 

If  F-0-20  is  active,  the  JA 
transponder  can  be  used  for  ana- 
log CW  and  phone  activities  under 
the  analog  transponder  rules,  and 
the  JD  system  can  be  used  as  a 
separate  transponder  under  the 
digital  rules. 

Sample  Satellite  Field  Day 
Greetings  File: 

"Greetings  from  K5ERP  Field 
Day  Satellite  station  near  Galve- 
ston, Texas,  with  24  participating 
members  in  the  HTTY  Club.  All  the 
best  and  73!" 

Note  that  the  message  stated 
the  call  and  name  ot  the  group, 
where  they  were  located,  and  how 
many  were  in  attendance. 


Operating  Class  and  Reports 

Stations  operating  portable  and 
using  emergency  power  (as  per 
ARRL  Field  Day  rules)  are  in  a 
separate  operating  class  from 
ttiose  at  home  connected  to  com- 
mercial power. 

A  Satellite  Summary  Sheet 
should  be  used  for  submittal  of  the 
AMSAT  Field  Day  competition 
results.  A  copy  of  this  form  wili  be 
in  the  AMSAT  Journal,  or  can 
bo  obtained  from  me  at  the  ad- 
dress atx)ve  for  a  self-addressed- 
stamped  envelope.  Deadline 
for  submissions  is  August  1, 
1995. 

Competition  was  tough  in  T994 
and  should  be  even  tougher  in 
1995.  The  station  submitting  the 
highest  score  for  portable  opera- 
tion using  emergency  power  will  re- 
ceive a  plaque  at  the  AMSAT  Gen- 
eral Meeting  and  Space  Sympo- 
Sfum  In  Oftando,  Fforfda,  in  Octo- 
ber AMSAT  hopes  this  event  pro- 
vides satellite  operators  with  the 
practice  necessary  to  set  up  a 
ground  station  and  effectively  oper* 
ate  via  the  satellites  in  an  emer- 
gency situation.  Remember  that 
Field  Day  also  provides  a  good  op- 
portunity to  expose  newcomers  to 
the  amateur-radJo  satellites.  Most 
of  ail,  it  should  be  a  lot  of  fun  for  all 
wfio  participate. 


AMATEUR  TELEVISION 


TVC-4G 

Made  in  USA       only  $89 

SEE  THE  SPACE  SHUTTLE  VIDEO 

Many  ATV  repeaters  and  individuals  are  retransnnitting 
Space  Shuttle  Video  &  Audio  from  their  TVRO's  tuned  to 
Spacenet  2  transponder  9  or  weather  radar  during  signifi- 
cant storms,  as  well  as  home  camcorder  video.  If  it's  being 
done  in  your  area  on  420  -  check  page  501  in  the  94-95 
ARRL  Repeater  Directory  or  call  us,  ATV  repeaters  are 
springing  up  all  over  -  all  you  need  is  one  of  the  TVC-4G 
ATV  420-450  MHz  downconveters.  add  any  TV  set  to  ch  2, 
3  or  4  and  a  70  CM  antenna  (you  can  use  your  435  Oscar 
antenna).  We  also  have  ATV  downconverters,  antennas, 
transmitters  and  amplifiers  for  the  400,  900  and  1 200  UHz 
bands.  In  fact  we  are  your  one  stop  for  all  your  ATV  needs 
and  info.  We  ship  most  items  within  24  hours  after  you  call. 
Hams,  call  for  our  complete  10  page  ATV  catalogue. 


(818)  447-4565  m-f  8am-5:30pmpst. 

P.C.  ELECTRONICS 

2S22  Paxson  Ln  Arcadia  CA  91007 


Visa,  UC,  COO 

Tom  (W60RG) 

Maryann  {WB6YSS) 


Join  the 


FUN 


on  the 


SATELLITES 

YES!  Anyone  with  a  Technician  Class 
license  or  higher  can  work 


the 


Coming  SOON 

Phase  3D 

.More  Modes 
More  Bands 
Even  MORE  FUN 


viu  the 


OSCARS 


Learn  how:   Join  AMSAT  today! 

Limited  Time  Offer:     Srw  mcinbrri  &  renewals  nctht.  FREE: 
ORBITS     -  SatelHtr  tractdDg  sofhnarr  b>  WOSL 

cm 

Up/Do¥m  '  Software  listing  all  the  amateur  satelMtes  with  therr 
modes  and  frequenctes  by  KFOJT 


11 


Dues:   $30115.   $36 


»  $45  elsewhere  V1SA,^C  accepted 


Wri1«  or  calk 


AMSAT 


PO  Box  27  Washington,  DC  20044 
Phone:  301-589-6062 


aRCLE  tlQON  READER  SERVICE  CARD 


REPEATER  CONTROLLER 
With  AUTOPATCH    $99.95 


DTMF  Controlled  Autopatch  and  4  control  outputs.  Switch 
electable  CWID.  VOX  or  COR  receiver  control.  Assembled 
tested  board.  LED's  for  Power,  TX,  RX,  Phone.  Intel  8748 
microcontroller.  Board  size  3.8  x  63  inches.  You  add  receiver, 
transmitter,  power  supply  (I2v),  phone  hnc,  and  antenna 
system.  Circuit  board  is  top  qualit>'.  double  sided,  plated 
througli  holes,  solder  mask  on  both  sides  and  parts  legend. 
Shipping  S4  ibr  UPS  GROUND  or  S6  for  UPS  BLUE,  COD 
add  $4.  For  more  infomiation  call  or  write  to: 

John  Bell  (702)  267-2704 

1381  Saratoga  St.  Minden,  NV  89423 


ORCLE  27  ON  READER  SEHVlCE  CARD 
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Homing  in 


Nutnlver  15  on  your  Feedbacli  card 


JoeMcmifP.E.  KOOV 
P.O.  Box 2508 
Fuifertm  CA  B2633 

Wideband  Doppler,  Part  2 

This  week,  as  almost  every  week, 
there  are  several  messages  on  packet 
bu  I  ret  in  boards  and  online  services 
fri>m  riams  warning  to  know  how  to  get 
started  in  radio  direction  finding  fRDF), 
Even  Ihojgh  most  of  those  writing 
know  little  about  various  RDF  moth* 
ods.  many  specify  ttiat  t*iey  warn  infor- 
mation on  doppfer  sets.  "Doppier*  is 
the  word  that  comes  to  mind  when 
most  hams  think  of  RDF.  despite  ttie 
lad  that  it  is  not  the  most  popular  way 
to  do  iransmlUer  hunting  in  many  ar- 
eas of  the  country,  nor  is  it  the  least 
expensive. 

Doppler  sets  are  appealing  de- 
cause  they  prov^de  instant  bearing 
readout  and  are  easy  1o  install  and 
use  on  almost  any  vehicle.  With  a  little 
practice,  you  can  have  good  results 
with  a  doppler  in  most  RDF  situations. 
In  "Homing  In'  for  Aprtl,  I  gave  you 
some  important  design  considerations 
for  dopp'er  antennas  and  described  a 
r)ew  switching  circuit  for  ihe  Roanoke 
Doppler,  a  popular  buildHl-yoursetf 
RDF  set. 

The  new  swftcher  has  lower  loss  for 
greater  sensilivtty,  plus  better  off-whip 
isolation  for  steadier  readings  m  areas 
with  high  levels  of  signal  reflections, 
BesI  of  all,  it  eliminates  the  need  for 
the  coax  lines  Irom  ihe  switcher  lo 
each  of  the  four  whips  to  be  a  critical 
fraction  of  a  wavelength.  This  means 
that  a  much  wider  frequency  range  is 
possible  for  a  given  antenna  set. 

More  Than  2  Meters 

TtTeoreticalty,  the  radius  of  rotation 


Radio  Direction  Finding 

of  a  multi'Whjp  doppler  array  (distance 
along  the  ground  plane  from  array 
center  to  any  whip  base)  must  be  less 
than  one-quarter  free-space  wave* 
length  at  the  frequency  being  re- 
ceived. This  means  that  the  four-an- 
tenna square  array  pattern  musi  not 
be  more  than  0.35  wavelength  on  a 
side.  My  experiments  and  those  of 
others  have  shown  that  about  0.22 
wavelength  on  a  side  is  optimum. 

Closer  spacing  increases  mutual 
coupling  between  whips,  which  In  turn 
increases  undesirable  directivity  ef^ 
feels.  Furthermore,  it  produces  lower 
deviaihon  of  Ihe  doppler  tone  in  the  re- 
ceiver, degrading  the  signal-io-noise 
performance.  Wider  spacing  increases 
doppler  tone  deviation,  which  can  be 
detrimental  on  some  receivers,  de^ 
pending  on  iheir  IF  filler  characteris- 
tics. 

A  0.22  wavelength  array  worits  well 
over  a  2:20  percent  frequency  range. 
The  18 -inch  array  described  in  the 
April  Issue  covers  121  through  174 
IVlHz.  Bearing  accuracy  is  unaccept- 
able outside  this  range.  Of  course, 
sensilivfty  is  maximum  near  the  reso* 
nanl  frequency  of  the  quarter-wave- 
length vertical  whips. 

Civil  Air  Patrol  volunteers,  Coast 
Guard  Auxiliary  members,  and  others 
interested  in  search  and  rescue  can 
use  this  array  on  the  120  MHz  aircraft 
band  and  the  160  MHz  marine  band. 
Keep  in  mind  that  Doppler  processing 
wof>ts  only  wrth  FM  receivers.  A  scan- 
ner or  marine  set  receives  narrowband 
FM  from  138  to  174  MHz,  but  most 
scanners  and  all  transceivers  have  on- 
ly AM  detectors  in  the  120  MHz  air- 
craft band.  They  won't  work  with  a 
doppler  RDF  set.  Instead,  you  must 
use  a  re<^iver  that  features  selectable 
narrowband  FM  mode  for  itie  aircraft 


Photo  A.  Insfde  the  base  of  the  Baqan 
it  metBT  artteftna  before  modiffcatton. 
Note  the  white  insula  ting  paper 
between  the  magnet  and  the  bottom 
foil. 

band,  such  as  the  Regency  MX-TOOO, 
The  new  wideband  switcher  can  be 
scaled  for  other  VHF  and  UHF  fre- 
c^ency  ranges.  Tom  Lewis  AB5CK  of 
North  Richland  HtI!s,  Texas,  had  been 
unsuccessful  In  modifying  the  origlnai 
Roanoke  Doppler  antenna  to  work  on 
tfie  70  cm  band.  I  encouraged  him  to 
try  the  new  switching  circuit  with  ap- 
propriate whip  length  and  spacTr>g.  He 
built  a  one-piece  array  with  6-inch- 
kwig  whips  Jn  a  S-lnch  square  patteni, 
Induciors  and  capacitors  were  select- 
ed for  UHR 

"The  440  operation  was  fantastic,* 
Tom  says.  ""It  worked  |usl  as  weil  as  I 
could  expect  a  doppler  to  work.  A 
friend  of  mirie  has  a  440  MHz  repeater 
and  he  was  having  interference  that 
would  kick  up  the  squelch  and  cause 
havoc,  1  hooked  up  the  doppler  and 
within  a  half  mile  of  the  repealer  I 
found  a  television  preamp  that  was  ra- 
dialing  a  very  low  level  spar  on  his  iri- 
put  frequency.  Vbu  figure  that  If  a  sig- 
nal that  weak  can  be  detected  a  half 
mile  away,  it's  doing  pretty  well." 


P'  :',^  B.  The  antenna  hase  modified 
for  doppler  use.  After  taking  the  photo^ 
t  added  some  eiectncaf  tape  to  prevent 
a  short  from  the  PIN  diode  cathode  to 
the  resistor  lead. 

Figure  1  gives  array  sizes  and  com- 
ponent values  lor  doppler  antennas 
centered  on  Ihree  UHFA^F  bands. 
You  can  use  this  data  to  build  one- 
piece  arrays  on  a  metal  plate,  like  the 
one  in  the  T-himt  book.  The  iength  of 
the  corner  radiafs  extending  from  the 
whip  base  should  equal  the  whip 
lengih.  Turns  data  lor  irxJuctors  are  for 
Single-layer  dose- spaced  chokes  on 
3/16-inch  forms,  wound  with  AWG  26 
enameled  wire. 

More  Frequency  Agility 

Some  commercial  doppler  sets 
have  individual  magneiic-mount  whip 
bases  instead  of  a  one-piece  array. 
Coaxes  from  each  whip  go  inside  ttie 
vehicle  to  the  swtchen  located  m  the 
control/display  box.  One  set  of  whip 
bases  can  be  used  over  a  very  wide 
frequency  range  by  placirtg  them  on 
the  vehicle  roof  at  appropriate  spacing 
for  itie  frequency  of  the  hiini. 

The  requirement  for  exaci  dual 
quarter- wavelength  coaxes  between 
switcher  and  whips  made  it  impossible 


Ptioio  C  The  new  Roanoke  Doppler  arttenna  switcher  mounted  on  the  back  panel 
of  the  display  box.  The  two  display  circuit  boards  arid  then  connectors  are  not  in- 
stalled yet  A  short  length  of  RG-53  coax  (not  shown)  ties  t/>e  ^rttcher  common 
pmM  to  the  BNC  feedthrough  adapter  for  oonnectton  to  the  VHF  recei^/er. 
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Photo  D.  Magnetic-mount  doppter  whips  c^n  be  placed  quickly  on  any  vehicle  with 
a  ferrous  metai  top  and  moved  at>out  to  cover  a  wide  range  of  frequencies.  Now 
my  setond  car  tms  RDF  gear  on  tyoard. 


MFJ  super  DSF  filter 

.  .  .  Tunable  "brick  wall"  bandpass,  lowpass,  highpass,  notch,  SSB,  CW filters  .  .  . 
programmable  preset  filters . . .  automatic  multiple  notch  filter  eliminates  heterodynes 
.  .  .  adaptive  noise  reduction  reduces  noise  and  QRN  .  .  .  for  Voice,  CW,  Data  .  .  . 


Only  MFJ  gives  you 

tunable  and  programmable 
"brick  wall"  DSP  filters 


$ 


MFJ^IU 


219 


95 


MFJ's  super  DSP  filter 

atttomaticallv  eliminates  heterod^Ties, 
reduces  noise  and  interference 
simuitaneouslv  on  SSB,  AM,  CW, 
packet,  AMTOR,  FACTOR,  RTTY, 
SSTV,  WeFAX.  FAX,  weak  signal  VHF, 
EME,  satellite  --  nearly  any  mode  vouil 
ever  encounter. 

You  get  MFJ's  tunable  FIR  linear 
phase  fUters  that  minimize  ringing, 
prevent  data  errors  and  have  "brick 
vvair*  filter  response  with  up  to  60  dB 
attenuation  just  75  Hz  away. 

Only  MFJ  gives  you  5  tunable  DSP 
filtet^.  You  can  tune  each  lowpass, 
highpass,  notch,  and  bandpass  filter 
including  optimized  SSB  and  CW 
niters.  You  can  vary  bandwidth  to 
pinpoint  and  eliminate  interference. 

Only  MFJ  gives  you  S  factory  pre-set 
filters  and  lH programmable  pre-set 
filters  that  vou  can  customize.  lostantlv 
remove  QRM  with  a  turn  of  a  switch! 

You  get  MFJ*s  automatic  notch  filter 
that  searches  for  and  eliminates 
multiple  heterodynes. 

You  also  get  NlFJ's  advanced  adaptive 
noise  reduction.  It  silences  background 
noise  and  QRN  so  much  that  SSB 
signals  sound  like  a  local  FM  repeater. 

The  automatic  notch  and  adaptive 
noise  reduction  can  be  used  with  all 
relevant  tunable  and  pre-set  filters. 

Automatic  gain  control  ( AGC)  keeps 
audio  level  constant  during  ^dgnal  fading. 

Automatic  notch  filter 

MFJ's  auiomatic  notch  filler  searches 
for  and  eliminates  multiple  heterodynes.  It's 
wiY/i-second  fast  -  interfering  CW  and 
RTTY  signals  are  also  eliminated. 

Voice  signals  aren't  degraded  because  the 
notch  is  extremely  narrow. 

With  up  lo  50  dB  allenuation.  you'll  copy 
stations  otherwise  masked  by  heterodynes, 
miss  fewer  calls  and  be  less  exhausted. 

Leave  the  automatic  notch  filler  on 
during  a  phone  contest  and  you'll  never  hear 
unwanted  heterodynes  of  tuner-uppers. 

You  can  selectively  remove  tones.  Say, 
you're  on  C W  and  a  couple  of  annoying  CW 
stations  appear  nearby.  You  can  use  the  two 
manually  tunable  notch  filters  --  an  MFJ 
exclusive  --  to  completely  knock  them  out. 


Adaptive  noise  reduction 
Turning  on  noise  reduction  silences 
background  noise.   Noisy  SSB,  FM,  AM, 

CW  and  Data  signals  become  readable. 

Noise  reduction  works  in  at  I  filter  modes 
and  on  all  random  noise  —  white  noise, 
impulse  noise,  static,  ignition  noise,  power 
line  noise,  hiss  and  atmospheric  noise. 

The  LMS  algorithm  gives  you  up  to  20 
dB  of  noise  reduction.  Noise  reduction  is 
adjustable  tti  prevent  signal  distortion- 
Reducing  random  noise  reduces  latigue, 
especially  when  the  band  is  noisy, 

Tunable  highpass/lowpass  filters 

For  Voice  and  Data,  nothing  beats  MFJs 
exclusive  tunable  highpass/lowpass  FIR 
linear  phase  "brick  wall"  filters. 

You  can  tune  the  lower  cutoff  frequency 
200  to  2200  HZ  and  the  upper  cutoff 
frequency  1400  to  3400  Hz. 

Si^imls  just  75  Hz  away  literally  disappear 
—  they  are  reduced  a  thousand  times,  60  dB! 

Unlike  other  filters,  speech  clarity  is  not 
reduced  by  envelope  distortion  caused  by 
unequal  time  delay. 

By  adjusting  the  highpass  and  lowpass 
filters  you  can  create  custom  filters  for 
Voice,  Data  and  other  modes. 

When  Signals  arc  weak,  you  can  improve 
copy  by  removing  high  and  low  speech 
frequencies.  They  contain  littie  information 
but  are  full  of  noise  that  reduce  readability. 

On  crowded  HF  bands,  overlapping  SSB 
signals  make  copying  difficult.  You  can 
improve  copy  by  slicing  off  some  overlap 
with  ra^orshaq}  '"brick  wall"  responses. 

You  can  also  highpass  filter  out  hum,  pulses, 
rasp  and  other  irritating  low  frequency  noise. 

Tunable  bandpass  filters 

Narrow  band  signals  like  CW  and  RTTY 

jump  out  of  QRM  when  you  switch  in  an  MFJ 
tunable  FIR  bandpass  filter- 

You  can  tune  the  center  frequency  from 
300  to  3400  Hz-  And  vary  the  bandwidth 
from  30  Hz  to  2100  Hz  —  from  super  tight 
CW  filters  to  wide  razor-sharp  Data  filters. 

As  you  narrow  the  band\^'idth.  interfering 
signals  drop  gut,  because  Just  60  Hz  away, 
they're  down  by  over  50  dB. 

You  can  use  narrower  bandwidths  to  fi^ 
tough  QRM  because  these  linear  phase  filters 
don't  distort  signals  with  unequal  time  delays. 

Even  with  the  nanowest  30  Hz  bandmdth. 


youll  never  have  a  pDblem  with  ringing. 

One  position  gives  you  two  tunable  filters 
you  can  use  together  on  one  signal.  For 
example,  on  RTTY  tune  one  filter  to  mark, 
the  othef  to  space  and  set  the  bandwidth  tight 
for  an  incredibly  sharp  RTTY  filter. 

IS  preset  filters  —  use  factory  set 
or  program  your  own 

Ymi  can  select  from  fifteen  convenient 
pre-set  filters.  Use  them  for  SSB,  AM,  CW, 
packet.  AMTOR,  FACTOR.  RTTY  SSTV, 

WeFAX,  FAX  or  any  mode  you  can  thiidc  of. 

If  you  don't  like  ouTpte*set  filters,  you  can 
program  your  own  -  an  MFJ  exclusive!  Save 

center  fnequency/bands\  idth,  lowpass/highpass 
cutoffs,  auto^manual  notch  and  noise  reduction 
-all  filter  settings—  in  \0  programmable  filters. 

Only  MFJ  gives  you  the  best  of  both 
worlds  —  tunable  filters  to  eliminate  nearly 
any  QRM  and  fast  convenient  pr^-j^f  filters 
customized  for  anv  mode. 

Plus  more  . .  • 
A  push-button  bypasses  your  filter  ~  lets 

you  hear  the  entire  unfiltered  signaL 

Built-in  two  watt  amplifier.  Has  volume 
control,  input  level  control,  speaker  jack, 
headphone  jack,  accessory  jack,  PTT  line  and 
FFT  sense  and  line  level  output  9x2 V2X6  in* 

It  plugs  between  your  tmnsceiver  or  receiver 
and  external  speaker  or  headphones.  Use  1 2 
VDC  or  1 10  VAC  with  MFJ- 13 15,  S  14.95. 

No  Matter  What"  guarantee 

You  get  MFJ's  famous  one  year  No  Matter 
What'**  unconditional  guarantee.  That  means 
we  w-ill  repair  or  replace  (at  our  option)  your 
MFJ-784  no  matter  what  for  a  full  yean 

Call  your  dealer  for  your  best  price 
Automatically  eliminate  heterodynes, 
reduce  noise  and  QRM  on  Voice,  CW  and  Data> 
Call  your  favorite  dealer  for  your  best  price  and 
order  your  MFJ  super  DSP  filter  today! 


Fr00  MFJ  Cdffalog 

Write  or  call  toll-free . .  •  800*647-1800 


Nearest  Dealer/Orders:  800-647-1800 
Technical  Help:  800-647-TECH  (8324) 

•  1  year  uncond(tk}nM  guarantee  •  30  day  money  badk 
guarantee  (less  sih)  on  orders  trofn  MFJ  •  Free  catalog 

I  MFJ  ENTERPRISES,  INC 

Box  494,  Miss.  Stale,  MS  39762 
1(601)  323-5869;  8-4;30CST.  Mon-Fri 
FAXr  (601)  323-6551:  Add  $8  s/ii 
Prices  arMi  spidtcaticwK  sugfOCl  to diange  0  i¥94 MFJ En^rpriMt^  inc 


MFJ . . .  making  quality  affordable 
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to  do  this  with  the  old  Roanoke 
Doppler  switcher.  Coax  lengths  ere 
not  critical  with  Ihe  new  switcher  (so 
long  as  they  are  equal  lengths).  So  I 
decided  to  make  a  mag- mount  anten- 
na set  to  go  on  my  commuting  vehicle. 

The  VHF  mag-mount  mobile  wtiips 
I  saw  at  nam  stores  and  in  the  cata- 
logs were  all  too  expansive  for  my 
laste.  They  were  also  difficult  to  modi- 
fy for  PIN  switching.  Admittedly,  my 
search  was  not  exhaustive,  so  let  me 
know  of  any  that  you  find  suitable.  He- 
member  that  loiir  are  required,  which 
escalates  the  project  cost 

Wh^le  gassing  up  a(  a  truck  stop,  I 
discovered  soma  Citiiens  Band  whips 
by  Barjan  Products  (Model  300-102). 
They  have  large  magnetic  bases, 
making  them  easy  to  modify.  The  whip 
holder  has  a  setscrew  moynl,  so  ex> 
changing  wtiips  (or  t>and  changes  is 
simple  Best  of  all,  they  am  cheap  by 
oomparison.  Other  brands  of  CB  an- 
tennas with  base  loading  coils  and  36- 
inch  radiators  should  wor1<  as  well  for 
this  project. 

Modification  of  each  antenna  was 
easier  than  I  anticipated,  t  removed 
the  whip  arKJ  holding  nut,  then  carefut- 
iy  slit  the  bottom  foil  to  remove  the 
plastic  base  cover  (see  Photo  A).  Be- 
sides covering  the  magnet  to  prevent 
paJnt  scratches,  the  foil  provides  ca- 
pacitance coupling  of  RF  lo  the 
groijnd  ptane  (vehicle  txx^)  As  sup- 
ptied.  the  foU  Is  insulated  from  the 


magnet  and  coax  shield.  This  ts  Impqr* 
tani^  because  the  coax  shield  is  not 
DC-grounded  with  the  new  switcher 

After  unwinding  the  11  meter  load- 
ing coil  and  removing  the  matching  ca- 
pacitor, there  is  plenty  of  room  to  wire 
in  a  PIN  diode  and  current  limit  resis- 
tor, as  in  Photo  B.  To  minimize  loss,  I 
shortened  the  1 7-foot  coax  lines  to  a 
length  appropriate  for  my  sedan  instaU 
lation,  Remember  that  for  accurate 
bearings,  all  four  lines  must  be  exactly 
equal  lengths. 

Cut  each  vertical  element  to  one* 
quarter  wavelength,  calculated  with 
the  standard  formula  L  =  280B/F, 
where  L  is  element  length  in  inches, 
and  F  is  frequency  in  MHz.  For  the  an- 
tenna  base  of  Photo  B,  the  feed  point 
of  the  radiating  element  is  the  cathode 
end  ol  the  Plfvl  diode.  Taking  into  ac- 
count the  length  of  the  whip  base  and 
the  depth  of  the  hole  in  the  whip  hold- 
er,  the  3/32-inch  diameter  CB  whip 
must  be  cut  to  16.9  inches  lo  achieve 
an  effective  19.25Hnch  quarter- wave- 
length  element  for  146  MH2.  I  cut  the 
leftover  rods  into  whips  for  the  125 
and  70  cm  bands.  You  could  also  use 
3/32-tncti  diameter  wekling  rod  (stairs 
less  steel  or  bronze)  to  make  wtilps. 

The  etched  tsoards  by  Marty 
Mitchelt  N6ZAV  for  the  Roanoke 
Doppier  control  circuits  fit  Into  the  6  x 
4  X  3-inch  painted  aluminum  cabinet 
(LWB  model  CR-643)  shown  in  the  T- 
hunt  book,  leaving  mom  on  the  back 


panel  for  the  new  antenna  switcher 
{Photo  C).  This  swFtcher  is  byilt  on  a 
2-1/2-inch  square  of  perforated  boartJ. 
copperclad  on  the  interior  side.  The 
CB  antennas  came  with  PL-259  con- 
nectors, so  I  installed  tour  SO-239  re- 
ceptacles. For  UHF,  it  might  be  better 
to  convert  to  BNC  fittings  for  minimum 
k)ss. 

I  used  a  Dremel  Moto-Tool  as  s 
router  to  insulate  the  center  of  the 
board  where  the  four  single -hole  coax 
fittings  mount.  This  part  of  the  board 
floats  at  ^.7  volts  DC,  so  use  care  to 
prevent  the  coax  connectors  from 
shorting  to  the  box.  A  "nibbling  toof  is 
an  easy  way  lo  make  a  two-inch 
square  hole  in  the  rear  panel  to  clear 
these  connectors. 

A  1-1 /2-inch  square  piece  of  unclad 
perf board  <its  over  the  center  pins  of 
the  ooax  receptacles.  Four  capacitors 
(CI  01 -C 104).  four  PJN  dkxJes  (D101- 
D104)  and  four  RF  chokes  mount  on 
this  board.  C105-C108  connect  t5e- 
twean  this  board  and  the  isolated  re- 
turn on  the  copper-clad  board.  Keep 
leads  as  short  as  possible  on  all  these 
components  and  make  sure  the  path 
ler^  through  O101-D104  and  CtOt- 
C104  from  common  point  to  center 
conductor  of  each  SO-239  is  equal 
Note  Ihe  symmetry  of  the  layout  in  the 
photo. 

When  it  was  time  to  make  the  RF 
chok^,  1  was  QiJt  of  piastic  rod  stock* 
50  t  wound  each  on  the  shaft  of  a 


3/1 6-lrdt\  drilf  bit.  taped  down  the  ends 
of  the  vending,  and  brushed  on  some 
Q-Oope.  When  the  coaling  was  dry,  I 
could  slide  the  choke  ofl  the  bit  in  one 
piece  (with  a  little  persuasion)  and  In- 
stall  it.  Covering  the  installed  choke 
with  more  Q-<tope  will  prevent  it  from 
peeling  apart  because  of  road  shock 
and  vibration.  (Hint;  Finished  coils  are 
fragile  before  the  second  coating.  It's 
easier  to  strip  enamel  from  the  wire 
ends  before  winding  instead  of  after- 
wards. It  takes  19.5  inches  of  wire  to 
make  a  SA-tum  coil.) 

Inductors  and  capacitor  values  are 
not  nearty  as  critical  as  whip  length 
and  spadng.  so  long  as  these  compo- 
nents have  self -resonant  frequencies 
near  the  high  end  of  the  array  operat- 
ing range.  For  the  mag -mount  switch- 
er, t  used  values  for  the  2  meter  array 
listed  in  Figure  i.  If  you  will  be  using 
yours  mostly  on  arrotfier  barMl,  choose 
values  from  Figure  1  accordingly. 

Using  the  Mag-Mount  Array 

Be  sure  that  your  array  "rotates"  in 
the  proper  direction  and  in  proper  se- 
quence. I  numt)ered  itie  whips  from  1 
to  4  going  ck>ckwise  {as  viewed  from 
above  the  car),  t>eginning  with  the  left 
front  (LF).  To  minimize  the  chance  of 
installation  error,  I  marked  the  whip 
bases,  coax  plugs,  and  box  recepta- 
cles with  location  designators  (LF,  RF, 
BR,  LR)  faistead  of  numtiers. 

Optimum  spacing  of  Itie  four  array 


Pocket  Morse 
Code  Trainer 

Learn  Code  Faster  &  Easier 
Better  than  code  tapes 
Take  it  anywhere  to  practice 
Ideal  for  beginners  to  advance 


Features 

•  Code  rates  from  3  to  31  wpm 

•  Pbys  standard  or  Famsworth.  $29*00 
'  Dimcnstons  V  x  3M'  x  2,4* 

•  Runs  40  hr  on  one  9v  battery 
3  Modes  of  Operation 

L.  Continious  Tresh  random  code. 

(  •«l«cuble  l«tt«r  ^roupt,  i«  A-Z,  0*9.  and  more) 

2.  Rflndom  code  practice  test 

{  Clicck  youf  »ceyncy  sgiifiic  ilie  4nrw«r  key) 

3.  iQieracttvc  training  mode 

Deluxe  Pocket 
Morse  Code  Trainer 

6  Modes  of  Operation    $49.00 

Tht  deluxe  unit  has  3  additional  modes 

4.  Contlnlous  newly  genera  ted  QSO, 
(  Ne*  QSO  are  generated  everytime) 

5.  Practice  code  e?cams  Just  like  the  real 
code  iesL  (in el.  an«w«r  tey  to  cb«ct  ^cciirtcy) 

6.  ConllDtoua  random  words 

Computer  Aided  TecbnolQgy    Viaa&MC,  Add  IS  SAH 
10132  MonrM  Dr.,  Dallai,  T*  7S229  PH  2I4-JS0-08S8 


INDIANAPOLIS  HAMFEST 

HOST  TO  THE 

ARRL  CENTRAL  DIVISION  CONVENTION 

JULY  8  &  9,  1995 

INDIANA'S  LARGEST  HAM  RADIO  AND  ELECTRONICS  FLEA  MARKET 

EASY  ACCESS,  1-465  &  1-74  AT  THE  MARION  COUNTY  FAIRGROUNDS 

COMMERCIAL  EXHIBITS— INDOOR  AND  OUTDOOR  FLEA  MARKET 

FORUMS— OVERNIGHT  CAMPING  AVAILABLE— PRIZES 

Write  or  call:  Indianapolis  Hamfesi  Associaiion, 

P.O.  Box  88677,  Indianapolis,  IN  46208 

(317)251-4407 


FOR  INFORMATION— CALL  (504)  924-770B 


® 
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HAVING  PROBLEMS 
TAKING  TOWERS  DOWN?? 

WeVe  sure  you're  aware  of  the  back  breaking  wortc 
invqtvect  in  yn-coupling  tower  sectaona  which  have 
su}<xl  tor  qnf  y  a  few  y^ars.  peopte  figlHing  these  kind& 
of  batties  nave  used  avenhmg  from  S  x  4's  lo  scis- 
sors lacks  with  a  certan  degree  of  sijccess  and  IfXl 
much  wof1(.  let  alone  the  elevation  atK?ve  grou^ 
which  is  to  be  taken  into  cons:def  ai,on. 

Now  comes  "TOWER  JACK",  ihe  greatest  Utile 
friend  you'll  ever  need  with  you  on  a  lower.  Wh-ather 
it  be  15  gr  1 50  ft.  up,  yoult  find  dismantling  lower 
sections  a  snap  with  "TQWERJACK".  Works  on  all 
ROHN  mod^s,  20. 25, 4S  AND 65  "TOWER  JACK" 
will  disassemble  or  assenft^te  your  towef  sections! 

Retaii  $52.00     Hmt  Net  $39.00 

pid  £5^50  UPS  jfatV*^ 
Send  $44,50  Check  or  M,0.  to: 

"TOWER  JACK" 

P,0.  BOK  82321  Saton  Rouge,  LA  70884-2321 

(Ailow  3  vmeks  for  d^iivefy} 

Deader^  Invited 
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Get  A  New  linage 


A  TRhEX  TOW£R  1$  THE  ONLY 
TOWER  YOU  WILL  EVER  NEED! 


•  WT51 $1,050 

•  LM  354HD $1,900 

•  LM470 $3,658 

Designed  to  UBC  1991  -  70mph 


CAiiOnwm 
foum 

CAlAlOGm 


*'■. 


V!SA 


r  A 


MasterCard 


>:; 


TOWER  CORPORATION 

7182  Rasmussen  Ave.  •  VisaJia.  CA  93291 
Where  engineering  and  quality  come  first! 


■:: 


':'^- 


■ 


m 


PC  HF  Facsimile  S99 

PC  HF  Fscskmlte  is  a  simple. 
i^i  oafTi^&f\&<^%rv&  sitort-wave 
fax  lytitein  tor  [he  IBM  PC  and 
COnipamiBs  n  HTCiuoBa  an 
FSK  demodLitalor.  advanced 
sigrial  proceuEng  softwart, 
tuloriat  aud^o  cassette,  and 
Complete  reterence  manual 
JusI  plug  I  he  demodulator  Into 
a  serial  port,  install  ttio 
toftvvare  and  getting  FAX  ts  a 


TO  ORDER  CALL 

800-328-2393 


TECH  SUPPORT 

209-651-7859 


FAX 

209-651-5157 


PC  SST\^  $149-95 

PC  stow  Scan  Tefevisfon  ii  ■ 
complete  system  for  s^ndirtg 
and  receiving  futi  color  sfnateur 
SSTV  The  package  includes 
an  SSTV  FSK  modem  SSTV 
$ofrwa'-e,  image  caplune 
Lrtjtr|j«s  and  reference  maoi^ 
All  popular  formats  are 
iuppryled  frcHudng  RobCM, 
Scoitje  Marttn  acKl  AVT   The 
Sysl^m  requires  a  236,  333  dt 
faster  PC  wllti  VGA  or  super 
VGA  display. 


Have  If  All  For  Only  S199.95 

Fot  a  tinned  time  w«  am  oflermg  both  software  p^*^^fo**  with  a  Stf>sie  FSK  modem 
toryrKJerS20C    TtiLsc»nt>inationo!^mli  i€tyout«1dandEw;;»(vealEthepo|}^ 
KF  image  iransmtssion  mf>des 

Cat!  or  write  for  ourfr««  caUtog.  Visa  and  Mastercard  welcomed. 


615  S.  El  Camino  Real,  San  Clemente,  CA  92672 
Tel. (71 4)  498-5784  Fax.(714)  498-0568 
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Serving  the  LORD 
SkicelBSZ 


THE  POWER  STATION 

The  POWER  STATION  is  a  12V  x  7  AmpHr  gel-cetl 
battery  complete  with  voltmeter,  wall  charger  and  a 
cord  for  charging  via  automobites.  It  will  power  most 
HTs  at  5  Watts  for  2-4  weeks  {depending  upon  how  long-winded  you 
are).  Also  VHF,  UHF,  QRP.  or  HF  mobiles  such  as  the  KENWOOD  TS-50 
(at  50W).  There  are  no  hidden  costs,  all  you  need  is  your  mobile,  HT 
power  cord  or  cigarette  lighter  adapter. 

The  POWER  STATION  provides  12V  from  a  cigarette  plug  and  has  two 
recessed  terminals  for  hardwiring.  A  mini-phone  jack  with  regulated  3V, 
6V,  or  9V  output  can  be  used  separately  for  CD  players.  Walkmans,  etc. 
THE  POWER  STATION  can  be  charged  in  an  automobile  in  only  3  hours» 
or  in  the  home  in  8  hours.  The  charger  will  automatically  shut  off  when  the 
battery  is  compietely  charged,  so  you  can  charge  it  even  when  it  has  only 
been  slightly  discharged,  (unlike  Ni-Cads  that  have  memory).  Our  charg* 
ing  circuit  uses  voltage  sensing  circuitry »  other  brar>ds  are  timed  chargers 
which  always  charge  the  battery  a  full  cycle,  this  damages  their  battery 
and  shortens  its'  life  if  it  only  needs  a  partial  charge.  The  POWER  STATION 
has  a  voftmeter  that  shows  the  exact  state  of  charge  of  the  battery,  not 
worthless  idiot  lights  that  tell  you  "YOUR  BATTERY  IS  NOW  DEAD."  The 
voltmeter  can  even  be  used  to  measure  voltages  of  other  sources. 


To  order,  send  check  or  money  order  for  S49,95  + 
$8-50  for  shipping,  aiong  with  your  shipping  address 
and  telephone  number  to; 


I 


Qyara 


Meed 


Joe  Brancato 

THE  HAM  CONTACT 

P.O.  Box  3624,  Dept.  73 
Long  Beach,  CA  90803. 


CA  Besideots  Add  8  tM%  Sales  Tax,  Alasks.  Hawaii,  and  Candtan 
Residents,  please  &end  US.  Money  Qfder  S  ST7.T0  Shipping. 

Ij  you  wish  [TKtre  Iniformstlon  pl&ass  send  &  SASE  eo  ihe  abov^  Addr&ss.  For 
COD  OfTfers.  call  (310)  433-5860,  ouiside  of  CA  Ofdars  only  call  [BOO)  S33* 
HAM4  anij  leave  a  messaQe.  Dealer  inqutres  Snmied, 


i 
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sHies  is  given  by  the  formuta  D=  2630/F, 
where  D  is  distance  between  adjacent 
whips  m  inches,  and  F  Is  received  fre- 
quency ir>  MHz.  This  distance  is  not 
critlcaL  but  use  care  to  place  Hie 
whips  In  a  perlect  square  pattern  on 
the  roof  and  aHgn  rhe  afiay  sides  parat* 
Id  to  the  sides  of  ttie  veh*cie. 

i1'5  tedkxjs  to  set  out  the  whips  us- 
ing |u5t  a  ruiei'  or  tape  measure.  I 
made  separate  cardboard  lemplaies 
for  optimum  146,  223,  and  440  MHz 
spacing.  Cutouts  in  the  template  cor- 
rters  matc^  ihe  whip  bases.  Emplace- 
ment is  fast  and  misalignment  is 
avoided  with  ihB  templa!es  Once  ibe 
wbips  are  in  ptace.  I  remove  the  lem* 
plate  so  it  doesn't  gel  rained  on  or 
blow  away. 

When  changing  bands,  check  the 
beanng  accuracy  of  your  setup  using 
a  known  signal  source  before  setting 
out  to  ftnd  an  unknown  emittef.  In  my 
case,  readjustment  of  Ihe  calibration 
Donirol  has  not  been  necessary  when 
whip  length  is  within  20  percent  of  res- 
onance. On  the  other  hand,  using  2 
meter  whips  on  224  MHz  gave  about 
90  dfic^rees  bearing  error.  The  pres- 
er>ce  o(  other  VHF  anienrvas  on  your 
vehicle  may  cause  bearing  error  on 
some  bands. 

In  my  trials  with  the  Roanoke 
Doppler  and  new  switcher,  I  generally 
had  excellent  bearings  on  vertbcaily 
polarized  signals  tttat  pfovided  at  least 
moderate  quieting  of  tl>e  receiver.  As 
all  doppfer  users  quickly  learn,  your 
bearings  on  a  given  signal  are  besi 
when  you  are  driving  in  an  area  that  Is 


higher  Ihan  surrounding  terrain  and 
away  Irom  ijuildings  and  other  reflec- 
tors of  VHF  signals.  Elevated  tree- 
ways  are  great  for  bearing-taking; 
canyons  are  bad. 

Similarly,  you  will  always  get  berter 
bearmgs  on  signal  sources  that  are 
high  and  in  the  dear.  For  example,  it 
seems  Uiat  no  matter  where  I  drive.  I 
gel  steady  beanngs  on  repeaters  atop 
Mount  Baldy  On  the  other  hand,  low- 
l@vdl  repeaters  and  base  stations 
around  Fulferton,  while  much  closer 
give  wandering  or  fluttery  bearings 
even  when  I  am  motwiing  high  and  in 
the  dear.  The  low-level  stations  have 
many  nearby  objects  to  provide  signal 
ref  feci  ions.  This  creates  apparent  mul- 
tiple sources  with  composite  phase 
variations  thai  the  doppler  has  difficul- 
ty resoh/ing.  (Hiders  take  note.) 

Not  For  Strong  Signals  Only 

Doppler  sets  are  often  perceived  as 
inferior  to  beams  and  quads  for  VHF 
RDF  because  of  the  fow  gain  of  quar- 
ter-wavelength whips  and  toss  In  ihe 
switcher.  But  some  hams  have  found 
that  a  well-built  doppler  can  track  sig- 
nals that  don't  show  on  the  S-meier. 
They  may  not  even  be  intetiigilrfe. 

Tom  Lewis  AB5CK  tells  of  just  such 
an  instance.  "Someone  called  me 
about  a  signal  that  was  QRMJng  a  ma^ 
jor  repealer.  I  went  out  with  the 
d<>ppier  and  I  couldn't  hear  a  thing. 
T?>ey  said  it  was  definitely  there  and 
had  been  been  on  for  three  days.  I 
was  thinking  I  would  have  to  gel  the 
beam  out.  but  I  tried  opening  the 


VHF-High 

UHF-Low 

UHF-Mid 

Design  center  (MHz) 

146 

224 

440 

Frequency  range  (MHz) 

121-174 

185-270 

370-530 

Whip  length  (inches) 

19.25 

12 

6 

Whip  spacing  (inches) 

1S 

12 

6 

C101-C109  (picofarads) 

68G 

470 

220 

L101-L105  ImiCTDhennes) 

1.5 

1,0 

.47 

Homemade  choke  turns 

24 

20 

12 

JW  Miller  choke 

4604 

4602 

9230-12 

Figure  1.  Array  and  component  data  for  the  new  Roanoke  Doppler  Switcher  for 
Uiree  popular  bands.  You  can  easHy  scale  the  array  for  other  VHF/UHF  ranges^ 


s<|uelch  first.  I  heard  a  DF  wtiine  in  the 
audio  and  the  LEDs  were  jumping  all 
over  the  place.  They  leaned'  in  one 
direction,  so  1  went  thai  way.  The 
QRM  Signal  bogan  coming  in  stronger 
and  stronger  and  eventually  I  found  it. 
So  the  Roanoke  Doppler  will  track  sig- 
nals below  the  noise  ftoor." 

Jerry  Boyd  WB8WFK  of  Albu- 
querque, New  Mexic©.  made  a  similar 
discovery.  ''I  found  with  the  Roanoke 
that  when  the  signal  is  weak  and  you 
can  barely  hear  it,  it  will  stiEi  track.  I 
added  a  buffer  in  my  2  meter  FM  radio 
to  tap  out  the  10.7  MHz  IF.  Using  a 
battery-powered  shortwave  SSB  re- 
ceiver  connected  to  this  tap.  I  can 
hear  the  carriers  when  all  I  can  hear 
on  the  FM  detector  fs  noise.  During 
tests  using  transmitters  at  known  loca- 
tions, it  was  tracking  these  weak  sig- 
nals, TTiere  was  some  bearing  error, 
but  it  would  at  least  steer  you  in  the 
correct  quadrant." 

Nowadays,  when  tracking  a  very 
weak  signal,  Jerry  uses  the  SSB  re- 


ceiver on  the  IF  to  tell  If  a  carrier  is 
present.  If  so,  he  opens  the  squeteh  to 
altenpt  to  get  a  bearing.  He  sets  the 
damping  control  a1  maximum  so  noise 

and  modulation  will  have  mfnimum  ef- 
fect on  the  readout. 

Finale 

Grab  a  i^d  pencil  and  make  a  cou- 
ple of  corrections  to  the  switcher 
schematic  on  page  73  of  the  April  is- 
sue, The  PIN  diodes  at  the  common 
point  ends  of  the  (our  coax  lines  are 
correctly  designated  D101  through 
Dt04.  The  dtodes  at  the  whip  ends 
should  be  D105  through  D108, 

i'm  interested  to  know  of  your  suc- 
cesses with  the  Roanoke  Doppler  and 
its  new  anienna  sel.  For  that  matter.  I 
want  to  hear  all  about  transmitter  hunt- 
ing activities  in  your  area.  Aclkin  pho- 
tos are  always  welcome,  too.  Send 
postal  mall  to  the  address  above  and 
E-marj  to  my  new  Internet  address 
(Nomingln@aof  com)  or  to  Compu- 
Serve (75236,2165). 


Ham  help 


IHu ruber  16  on  your  Feedback  card 


We  are  happy  to  provide  Ham  Help  listings  free  on  a  space  available  basis.  To 
make  our  job  easier  and  to  ensure  that  your  iisting  is  correct,  please  type  or 
print  your  request  ctearfy,  double  spaced,  on  a  fufl  (8  1/2'*  jt  /t";  sheet  of 
paper.  Use  upper-  and  iower-case  tetters  where  appropriate.  Also,  print 
numbers  c^refuify—a  t,  for  example,  can  be  misread  as  the  fetters  ?  or  /.  or 
even  the  numt?er  7.  Speciffcaity  mention  that  your  message  is  for  tfie  Ham 
Help  Cofumn.  Please  remember  to  acknowfedge  responses  to  your  requests. 
Thank  you  for  your  cooperation. 


WANTED:  Information  about  FAIR- 
CHILD  Oscilloscope  Module  74-94A. 
and  FAIRCHILD  Main  Frame  765.  1 
need  the  schematic  and  servk:e  manti- 
als,  BfaseJ.  Furfaro  WJiSJ.  10332 
Camino  De  La  Placita,  Tucson  AZ 
85748.  Tei.  (602)  885-3QS7. 

NEEDED:  Any  information,  plans- 
schematics,  etc.  for  a  HALLICRAFT- 
ERS  Model  SX*e2  shortwave  and 
broadcast  baitds  Receiver.  I  will  gladly 
pay  for  any  copies  and  postage  for  any 
of  the  above,  Lyie  L  Goheen  N7VUE, 
2038  Palm  St  M508,  Las  Vegas  NV 
89104. 

h^  physiology  faboratory  is  studying 
the  behavmur  of  tbe  tbrte^oed  sloih 
(flradypus  Variegatus),  using  short 
range  (SOm)  bioteletry.  Could  any  fellow 
radio  amateur  help  me  to  find  a  source 
(or  donate)  a  good  quality  broadband 
receiver  covering  145-160  IVl Hz  Ff\^,  and 
a  small  motor  drive  able  to  rotate  a  mini 
video  camera  in  X-Y  axis?  Cartas  peres 
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da  Costa  PY7-CPC,  Depto  Fisik^gta  e 
FarmacQfogia.  C.C.B,.  Untversldade 
Federal  de  Pemambuco.  BECIFE  P£ 
50 .970-090.  BrmzH,  South  Arrmrica. 

I  need  the  assembly  ar^d  operating 
manuals  for  the  HEATHKIT  Osciilo- 
scope,  model  100-4540  I  will  pay  lor 
copies  and  mailing  costs.  Ken  KF68C, 
77 tB  Oceola  Lane,  West  Chester  OH 
45069.  Tet.  (513}  779^148. 

NEEDED;  Copy  of  ttie  manual  for  KEN* 
WOOD  TMZ01A  2  meter  Mobile  Radio. 
TNX.  Art  Couiomt^e  W7HGK,  21  Yakima 
SI.,  Waifa  Walla  WA  99362. 

VIZ  MASTER  VOLTOHMYST  MODEL 
WV-SIOA.  Strong  resemblance  to  the 
early  70s  RCA  Senior  VoltOhmyst 
housed  in  a  blue  die  cast  case.  Could 
really  use  a  schematic,  an  operators' 
manuai  would  be  a  plus.  Copy  costs 
and/or  shipping  costs  will  be  covered, 
John  Pakusich  WB6KVF,  720  Walker 
Ave  #6,  San  PactoCA  9073}. 

1995 


WANTED:  73  Amateur  Radio  {Aprii. 
1907)  with  Alfred  E.  Meuman  cover.  Will 
pay  lop  $^S.  Multtp^  copies  wanted 
Please  contact  Michael  Lemer,  32862 
Springside  iMne,  Soton  OH  44139^  Tet. 
(216)  349-3776. 

I  am  eleven  years  old  and  am  starting 
an  amateur  radio  call  license  plafe  co^ 
lection.  If  you  have  changed  your  cal^ 
sign  and  have  a  now-otJl-Of-date  license 
plale.  please  write  to  me,  Michael 
Spenn,  Box  33216,  San  Antonio  TX 
78265. 

I  am  looking  for  manuals  and  schema!- 
fcs  *0r:  CENTRAL  ELECTRONICS  Mod- 
el MM-2  "MulthPnase  RF  Analyzer;' 
HEATHKIT  HD*1422  Amenna  Noise 
Bridge;  JACKSON  Model  640  Test  (RF) 
Oscillator;'^  and  HEATHKIT  HD-t  Har- 
monic Distortion  Analyzer,  I  will  gladly 
pay  costs  ot  copying  and  postage.  John 
Sehrmg  WB2EQG,  RO.  Box  373,  Baker 
m  59313.  M  (406)  773-245Z 

1  would  I  Eke  to  get  in  contaci  with  any- 
one receiving  WE  FAX  Shgnals  direct  on 
1691  MHz,  within  a  60  mile  radius  of 
South  Bend  IN  Jim  Kocsts  WA9PYH 
2217  Hidden  Oaks.  South  Bend  IN 
46628.  Tet.  (219)  277-1 706. 

J  am  hX3kiT>g  for  manuals  and  schemat- 
ics lor:  1J  CENTRAL  ELECTRONICS 
^ultUPhase  RF  Analyzer,"  2)  HEATHK^ 
IT  HD-1422  Antenna  Noise  Bridge.  3) 
JACKSON  Model  640  'Test  [RF]  Oscil- 
iaior;  and  4)  HEATHKIT  HD-t  Harmon- 
ic DistortkHi  Analyzer.  i  will  gladly  pay 
cosis  of  copying,  and  postage.  Jonn 


Sehring  WB2EOG,  RO.  Box  373,  Baker 
MT  59313.  Tet.  (406)  778-2452. 

I  need  the  assembly  and  operating 
manuals  for  ihe  HEATHKIT  oscilloscope 
Model  IOD-4540.  I  will  pay  for  copies 
and  postage.  Ken  KF8BC,  7716  Oceola 
in.  West  Chester  OH  45069.  Tei  (513) 
779-4 148. 

I  have  a  printed  clrcuil  board  3  3/4" 
square,  wrth  the  letters  ^DSHSN,"  and 
some  other  parts  for  an  alarm  system. 
[  am  iookrng  lor  a  schematic,  or  any 
other  information  about  Ihis  system. 
Thank  you.  Judsan  Whtte  WA2PMK  50 
N  Greenwood  Ave.,  Hopeweit  NJ 
08525. 

WANTED;  Manual  or  partial  copy  for 
HEATHKIT  Models  SB313,  SB300  and 
SB400.  Robm  Schlegei  N7BH  2302 
286  St.  East  Roy  WA  93530. 

NEEDED:  Contad  with  SSTV  operators 
using  IAEA)  AVT  tenninal  wim  AMIGA 
computers.  I  require  assistance  with 
various  procedures  and  programs. 
Many  thanks  H.  Rothenberg  ZS6JH, 
RO.  Box  84053,  Greenside  2034,  South 
Africa:  or  FAX;  27-11-646-3436. 

Could  anyone  supply  me  with  a  5-pin 
short  wave  coil  salvaged  from  a  tale 
1950E  KNIGHT  Kit  ^Ocean  Hopper" 
regenerative  Receiver  Kil?  1  prefer  junk 
box  donations  but  will  gladly  purchase 
a  whole  unit  if  it  Includes  the  cabinet 
and  all  five  coils.  At  Cikas  KA9GDL, 
412  Radford  Dr..  Sherman  iL  62684. 
TNX. 


CABLE  X-PERTS,  INC. 


COAX  {LOW  LOSS  GROUP}     100FT/UP500FT 
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ROTOR  CABLE  tCXJFTAJPSOOFT 
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409O  aCOTiD  (£/ie  fii'SO)  lot  mm  up  ti^  2OOI1 BLK  UV  FlES  JKT  . 
I4i»  A^COND  {2/14  &''|fi)  ]ct  itjfu  ifr  IK  3aUI  BUK  UV  n£S  JICT  . 
IKiA  flM£D  COPPEfi  4C  nfi*vwniJu;!HfT  


iafT 


»Fr 


3B/FT 
5*FT 
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ANTENNA  WIRE 
140A  ;sa  sm  'SVOftET  unnbuuted 

I40A  7«2  'WARg  DRAWTf  eC  UWlHStiUTEQ „- 

MfiASOUD^COPPERWELDf  UNINSULATED 

I4SA  SOLID  ^ARE  OOPP€*T  UNIIJSULATttJ,...,,.,,.^,^. 
laOA  1SI«  -SAPE  COPPERT  UMii«UUTEO  ...„..« 
lOGA  26^  'BAffi  COPPER-  PVC  INSULATED  ._ 
14QA  41-30 'BARE  COPPEFTPVCtfGUAT^D  _ 
tSOAS&lC  'SAft  eOPPER-  FVC  #£ULhTED  _ 
BiCRON  ROPE  06.  BIRO  MITTljtTlST 


WIT 

.1*Ff 

IQfl-T 

O&FT 

.WFT 

.or/FT 

.ftSffT 

.flTiiFT 

TS^ 

ll'FT 

DtfFT 

jsr^ 

lUFT 

mfi 

ITJFT 

iSfTT 

hft 

-WfT 

DSP  II  Filtcsr 


AUTOMOTIVE  "ZIP"  CORD 

I<K1A  2^  TUXfBLE-  OiUQAS  FffiSJSTAHT  REQfBtX  'ZSP , 
12GA  aC  TLEXIBIF  OfUQAS  RESlSTAfiT  HECyBOt  TIP'. 

BALUNS 

W2AU  VI  0B4  1 1  a-lOMHZTFiANSFORWER  TYPE  ....^ 
WSOg  1  1  va-SQ  MH^OiflRT  TVPE  []JPOv£  OR  BEAU. 

W2D0  n  1  B^30k»fi  "Minr  cumENTaujuM  ^ 

LUOBHOC 


IWT      »FT 

.sa'FT    5a'Fr 

PRICE 
tzioa'EA 
SzajKVlA 

@JKI€A 


COAX  WySiLVER  TEFLON  PL259*s  EA  END 

100FTRG2 \%M Mli-SPEIC D!R£CT QufOiAL JKTt £^  «  iCmb  __  ia 00^ 

SOFT  RG21 3(11  MH- SPEC  fflR£CTBUfl[AL.JlifTl5de«50MHi    ^(JO/EA 

ICOfT  RG8/U  FOAM  36%  Bf^  U V  RESISTANT  JKT  1  ZdB  *  50fAHi $«.«VEA 

SOFT  ROafU  FOAM  95^  BRE)  UV  RESISTANT  JKT  1 2dB  «  SOUHz ^.50CA 


GROUNDING  eRAID 

liS'TIMB)  COPPER  BRAD    ISntiim  iOFTmm  lOOFT^jJO    LeiSFHSTOO 

CONNECTORS 

PL25«SlL¥£ft^EFtONfl30LD  TIP lOPKSJIl  OO   2SPKSS25.O0 

TrCON*JECTOflSJLVEflrt^LCT|p«.._ lOPKSWEM   25  PKS  1715.00 


MOflE  HTMS  STOCKED        CABLE  A  WIRE  CUT  TO  YOUR  SPECIFIC  LENGTW 

ORDERS  ONLY:  800-828-3340 

TECH  INFO:  708-506-1886  FAX:  708-506-1970 
113  McHeniy  Rd.,  Suite  240,  Buffalo  Grove,  IL  60069-1797 


Measure  Up  With  Coaxial  Dynamics 
Model  81000A  RF  Directional  Wattmeter 

Model  81000A  is  a  thoroughly  engineered,  portable,  Insertion  type  wattmeter 

designed  to  measure  both  FWD/RFL 

C.  W  power  in  Coaxial  transmission  lines. 

810C0A  !S  comprised  of  a  built-in  Hne 

section,  direct  reading  3-5cale 

meter  protected  by  a  shocK-proof 

housing.  Quick-match  connectors, 

plus  a  complete  selection  of  plug*jn 

elements,  gives  the  FRONT  RUNNER 

reliability,  durability.  fJeKibility 

and  adaplab^lily  with  a  two  year 

warranty. 

Contact  us  for  your  nearest 

authorized  Codxiat  Dynamics 

representative  or  distributor  in 

our  world-wide  sales  network. 


15210  Industrial  Park 
Cleveland,  Ohio  44135 
216-267-2233 
1^800-COAXlAL 
FAX:  216-267-3142 

Service  and  Dependability, 


COAXIAL 

DYNAMICS, 

INC. 


ji 


A  Part  of  Every  Product 


t^ 


CIRCLE  186  ON  READER  SERVICE  CARD 


Vtfhai  is  DSP?  DSP  allows  ^he  'const ruciion"  ol 
various  filters  o(  qreat  complexity  by  using 
computer  codt.  This  allows  \is  to  have  easy 
access  to  a  varrety  of  fitters,  each  perfectly 
optimized  for  whatever  mode  we  are  operating. 
The  DSP  l(  has  been  designed  lo  operate  In  10 
different  modes.  Four  filters  are  optimized  for 
reducing  interference  lo  SSB  phone  signals  from 
CW,  heterodynes  and  random  noise  interference. 
Four  more  filters  operate  as  "brick-wah"  CW 
bandpass  fitters.  The  remaining  two  fillers  are 
designed  tor  reliable  recov&ry  of  RTTY  and  HF 
packet  radio  intofmation  signals.  A  single  front 
panel  switch  selects  any  o1  these  filters.  Easy 
hookup  to  rigs  speaker  |ack. 

*  77^  V^9Gfi  DSP  ti  fS  [fte  nrc&t  popular OSFm  ft*  nurttef  — 

W9GR  DSP  Filter. $299.95 

12V  DC  Power  Supply ..-$11J5 


nal  Autopatch 


Make  and  receive  phone  calls  from  your  mobile 
rig  or  handie-talkie  with  your  own  personal 
autopatch.  Connection  is  easy  —  just  hook-up  to 
the  mike  and  speaker  jacks  on  your  base  station 
rig  and  plug  into  the  phone  line!  Complete  control 
is  assured  through  touch -tone  acc^s  codes  ttial 
you  set  and  change  at  witL  long  disiance  toll 
access  is  controHed  by  specral  code  that  you  set. 
preventing  fraudulent  usage.  All  programmable 
codes  and  set-ups  are  stored  in  special  non- 
volatile memory  immune  lo  power  failures. 
Repeater  owners  use  the  SDP-600  as  well  for 
reliable  and  soNd  repeater  auto  pate  has.  Power 
required  is  12  volts  DC  at  100  IVIA.  Experience 
the  freedom  of  owning  your  own  autopatch,  on 
yoj  own  frequency,  to  use  when  and  as  you 
wish.  The  SDP-600  is  made  in  the  USA  and 
carries  a  one  year  warranty. 

SOP-600  Personal  Autopatch,  fully  wired. S249.9S 

SDPA  12  volt  powersupply  mii , S11.9S 


j-Com  Transceiver  Control 
Computer  interface 


The  j»Com  Transceiver  Control  Computer 
Interface  is  functionally  identical  to  the  Kenwood 
IF-2;}2C,  Icom  CT-17,  Yaesu  FiF'232C,  Ten-Tec 
305  and  Heath  computer  interfaces.  U  wJEJ  work 
with  all  radios  and  rig  control  software  which  use 
these  interfaces, 

*  Mo  external  power  supply  Is  necessary.  The 
j*Com  TC  interfaces  require  very  little  power  lor 
ope  ration. This  power  ss  obtair^ed  directly  from 
the  computer  COMM  port. 

*  All  efectronics  are  enclosed  in  the  shielded 
DB-25  connector  hood.RFI  susceptibility  and 
radiation  is  reduced. 

*  Fully  assembled  and  tested. 

■  Fully  Hardware  and  Software  Compatlbfe- 
VVofks  wilh  all  ng  contfoJIed  software  — 
Free  shareware  disk  induded! 


RAMSEY  ELECTRONICS,  INC 

r93  CANNING  PARKWAY  VtCTOR  NV  14564 

ORDERS  CALL 
1*800-446-2295 

ORDERS  ONLY 

TECH/ORDER/INFO  (716)924-4560  FAX  i71 6J924-1S55 
TERMS^  SatisfHCtioh  guBfant«^fi<d,  Emrnrne  far  %Q  d*y£.  tf  noi 
sl^a&od  ntfum  in  ongiaal  farm  tor  rctund.  Add  %4.^  tor  shipping. 
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Above  &  beyond 

VHF  and  Above  Operation 


a  L  Houghton  WB6IGP 
San  Diego  Microwave  Group 
6345  Badger  Lnke  Ave. 
San  Diego  CA  92119 

SWR  Primer  for  VHF 
through  Microwave,  Part  2 

Last  month  I  covered  the  appfica* 
tion  and  oompaiison  of  an  SWR  mea- 
surement system  as  it  applied  to  both 
VHF  and  tf)e  microwave  bands,  (n  it  I 
discussed  our  group  S  effofis  to  make 
meaningful  measurements  wjth  simple 
equipment  in  tfie  low  frecjuency  lo  10 
GHz  mtcrowave  bands.  This  month  I 
want  to  cover  other  aspects  of  SWR 
and  circuit  testing,  describing  other 
devices  to  aid  our  function  tests. 

Some  of  these  new  devices  rely  on 
magnetic  action  to  do  their  jobs.  This 
IS  drfferent  from  the  directional  coupler 
described  last  month,  which  uses 
"static,"  or  no n- active,  lumped  compo- 
nents, These  microwave  magnetic 
Widgets  include  magnetic  isoEators  and 
magnetic  circulators.  These  are  basi- 
cally inactive  in  that  Ibey  do  not  re- 


qyire  power  but  rely  on  a  high  intense 
magnetic  field  set  up  t)y  permaneni 
magnetics  on  ttie  devices, 

I  have  received  many  inquiries  on 
these  devices  and  if  s  a  good  time  to 
include  ihem  m  a  short  discussion. 
These  devices,  along  with  other  mi- 
crowave bits  and  pieces,  can  be 
picked  up  via  surplus,  or  at  many  of 
the  swap  meet  sources.  I  imagine 
Dayton  would  be  an  excellent  source 
for  this  material  if  you  are  interested: 
it's  ttie  largest  swap  meet  of  all.  t  have 
never  been  there  but  have  seen  pho- 
tos of  the  swap  meet  area,  and  it's 
huge.  I  plan  to  go  there  when  1  win  the 
California  Lottery  Well,  then,  let's  get 
some  test  configurations  set  up  and 
put  to  use  some  of  these  many  drfter* 
ent  microwave  widgets. 

Thi  Necessary  Test  Equipment 

In  each  example  I  want  to  cover 
both  the  setup  and  arrangement  of 
eqirlpment  for  specific  tests.  All  of  the 
test  configurations  will  use  equipment 
Itiai  I  have  obtained  via  surplus  and 


swap  meet  sources.  This  equipment  is 
not  the  latest,  as  most  of  ft  was  nia  nu- 
tact u red  in  the  mid  '605  through  the 
'SOs.  I  have  to  admit  ihat  it  has  taken  a 
lot  of  scrounging  over  the  years  lo  pick 
up  this  equipment^  but  for  want  of  a 
good  microwave  test  bench  nothing 
else  would  suffice. 

What  do  you  need?  In  the  mi- 
crowave world  you  need  several  differ- 
ent pieces  of  equipment:  power  me- 
ters, frequency  counters,  detectors, 
signal  generators,  sweep  oscillators, 
frequency  standards  and  noise  figure 
test  sets.  These  are  the  major  league 
players.  Life  without  some  of  them  can 
be  frustrating  wtien  you  delve  Into  this 
edge  of  the  spectrum  If  I  were  to  rec- 
ofnn>end  a  single  piece  ot  test  equip- 
ment, ii  would  be  the  power  meter. 
Power  meters  are  abie  to  deleci  very 
small  changes  in  forward  or  ref lectin 
measurements. 

The  next  most  asked  question  is, 
''Whal  Mnd  of  power  meter  do  I  recom- 
mend*^"  Well,  tftere  are  three  possibili- 
ties: General  Microwave.  Hewlett 
Packard  and  Brand  X.  I  use  the 
HP-431  power  meter,  while  Kerry 
N6IZW  uses  the  GM  meters.  Both  work 
equally  well  and  are  just  as  accurate 
for  our  purposes.  Our  individual  choic- 
es were  not  a  maflGr  of  preference  but 
rather  what  we  each  picked  up  rn  the 
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Ftgare  1.  Sample  setup  HP^ 31  microwave powermeasurements. 
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begmning.  When  I  find  GM  equipmeni  1 
give  Ft  to  Keny.  ar>d  in  return  he  does 
the  same  for  me  with  HP  equipment. 

fsfow,  the  big  question:  How  do  we 
test  or  determine  whai  is  an  acceptable 
level  of  performance  for  other  devices 
we  wiil  use  with  the  power  meter  for 
tests?  The  difference  is  the  return  loss 
of  the  item  under  test,  or  simply  the 
SWR  of  the  individual  device,  11  you 
measure  return  loss  artd  ihe  difference 
in  power  levels  from  forward  lo  refteci* 
ed  IS  in  the  10  to  14  dBm  range,  your 
device  or  SWR  meter  has  a  problem  at 
this  frequency.  Ifs  the  same  thing  as 
saying  it  has  power  SWR.  The  dB 
readings  indicate  an  SWR  ratio  ranging 
between  1 .6-3*0  to  t.  Such  readings  in- 
dicate a  very  poor  level  of  perlor- 
manoe.  If  the  difference  is  between  20 
to  25  dBm.  the  SWR  meter  has  an  in- 
ternal  SWR  of  between  1.2  and  1,1  to 
1 ,  which  is  quite  acceptable  (or  most 
uses.  Some  of  the  commerc^ial  surplus 
microwave  test  equipment  that  I  have 
tested  exhibited  return  loss  in  excess 
of  25  dBm.  a  very  good  SWR. 

Why,  then,  do  these  microwave 
parts  cost  so  mucJi  when  new?  Its  no! 
that  the  basic  equipment  is  that  ex- 
pensive to  manirfacture:  it's  the  high 
level  of  testing  that  goes  on  to  ensure 
that  the  device  is  well  matched  over  its 
iniended  wtxking  frequency  range,  L^- 
tjor  cost  to  calibrate  microwave  de- 
vices to  speoftcations  ts  the  big  addi- 
tion to  the  equipment  s  price  lag.  not 
the  equipment  itself.  Simply  stated,  re- 
turn loss  in  the  2S-sorne  dBm  range  is 
quite  good  and  relates  to  an  SWR 
reading  of  nearly  l.t  to  1.  which 
leaves  us  feeling  warm  and  cozy. 

Now  the  tough  part:  At  minimum, 
what  other  devices  coupled  wrtti  otir 
power  rifieter  do  we  require  to  perform 
these  tests?  A  suitatite  start  would  be 
to  collect  a  variety  of  both  coaxial  and 
waveguide  directional  couplers  and 
circulators  Don't  let  the  word  "mi- 
crowave'' disturb  you  when  you  go 
k)0king  for  a  suiiatDle  power  meter.  Al- 
most all  power  meters  w)H  Junclion  ac- 
curately over  a  frequency  range  of  10 
MHz  to  over  12  GHz,  Jusi  remember, 
microwave  power  meters  are  not  cali- 
brated in  ^watts,"  but  rather  m  "milli- 
watts/ and  require  suitable  attenua- 
tors to  protecl  the  power  meter  when 
reading  powers  that  are  unknown  or 
much  higt^f  than  tfte  ^10  dBm  rating 
of  most  heads. 

Wtth  suitable  attenuators  a  high 
power  can  be  very  accurately  mea* 
sured  on  these  microwave  power  me- 
ters. For  example,  if  I  wish  lo  measure 
my  2  meter  HT  (approximately  2 
watts)  on  a  VHF  power  meter,  tike  a 
Bird  67  wattmeter.  I  read  about  2. 1 
watts.  Tfie  difTerence  between  2  watts 
and  2,1  watts  is  a  meter  needle  width 
and  subject  to  parallax  interpretations. 
If  I  make  the  same  test  on  an  HP'431 
power  meter  (maximum  power  to  the 
meter  head:  +10  dBm)  with  a  30  dB 
attenuator  (coaxial),  l  can  make  a  very 
accurate  power  measurefnefit. 

Lei's  take  a  close  tool^  at  wtiat  Is 
going  on.  Two  watts  ol  power  is  ttia 
equivalent  in  dB  to  33  dB  of  power 
(see  Figure  3  for  detaiisj.  Under  this 
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Figure  2.  SWRpowet  in  a  circuiaiot,  magnetic  rotatiort  or  drcuiBfion  of  RF  power  in  b  magnetic  ctrcuf^for. 


test  I  have  a  meter  scale  that  is  almost 
10  times  in  length  lo  make  an  accu- 
faie  detemiination  and  an  actual  pow- 
er meter  reading  of  2.24  watts  of  pow- 
er, Now,  in  reality,  this  slight  difference 
will  nol  amount  to  a  hill  of  beans  at  2 
meters.  However,  ai  microwave  fre- 
quencies  this  powef  increase  is  very 
significant  and  can  be  the  difference 
between  fine-tuning  an  amplifier  or  not 
obtaining  good  results  by  looking  for 
bigger  Increases,  Microwave  peaking 
is  accomplished  by  fine-tuning  and 
careful  adfustmeni.  Know  tJie  capabili- 
ty of  youf  metering  sysiem. 

Circulators 

Up  to  Ihis  point  we  have  confined 
our  demonstrations  to  directional  cou- 
plers. There  are  other  devices  that 
work  somewhat  in  the  same  manner: 
Circulators  and  threei^ort  circulators. 
Orctitators  and  Ihree-port  circulators 
are  all  the  same,  it's  just  that  some  on- 
ly brrng  out  two  ports  and  internally 
terminate  the  third  port.  These  devices 
differ  from  directional  couplers  In  thai 
they  don't  operate  by  a  coupling  ac- 
tion, tKJt  father  by  a  magnetic  relation 
ol  RF  wHhJn  tf>e  circulalor.  The  name 
is  derived  from  the  magnetic  function 


causing  the  RF  power  applied  to  an  in- 
put port  to  t>e  rotated  sboui  the  de- 
vice. Tiie  RF  rotates  ifi  concert  with 
the  magnetic  lines  of  force  fn  a  circular 
motion  through  the  device,  hence  the 
name,  circulator. 

The  device  consists  of  three  ports 
ar>d  a  t>ack  piate  (or  four  ports  if  you 
prefer  but  in  reality  lf>e  back  plate  is 
never  counted  as  a  port  tiecause  it  is 
always  internal).  Sometimes  the  re- 
flection port  is  permanently  terminated 
in  50  ohms.  In  use,  RF  power  applied 
to  port  1  is  reflected  Off  the  back  pJate 
and  feeds  port  3  with  all  RF  received 
from  port  1 «  le^  minimal  internal  bss- 
es.  Lef  s  assume  port  3  is  an  antenna. 
If  the  antenna  is  a  good  rnatch,  very 
little  RF  is  reflected  back  into  port  3. 

I  assure  you  there  will  be  RF  re- 
flected back  into  pon  3,  as  only  a  per* 
feet  match  will  cancel  oui  reflections. 
Perfect  (s  destratsle  but  rrot  atta*nabJe^ 
a  compromise  is  more  normal  in  the 
imperfect  wortd  due  lo  the  SWR  ratio 
or  less-than  perfect  match  at  the 
load/antenna  port.  The  rotatior  of  re- 
flected RF  fs  the  same  as  before  and 
would  continue,  except  it  is  dissipated 
in  the  port  2  load  by  a  50-ohm  resistor. 
In  some  cases  this  termination  resistor 


is  coaxial ly  connected  and  removable. 
If  you  have  a  mroovabte  lermination  at 
pcHi  2  yoii  can  conned  a  power  meter 
in  its  pface  and  measure  the  reflection 
return  power  at  port  2.  See  Figure  2 
for  details.  In  essence,  you  don't  need 
to  know  what  the  SWR  raiJo  is— you 
just  adjust  the  load  for  minimum  read- 
ing al  pod  2, 

What,  than,  is  the  difference  i>e- 
tween  a  magnetic  circulator  and  a 
magnetic  isolator?  A  magnetic  isolator 
Is  similar  In  action,  but  is  used  only  as 
a  two-port  device.  It  is  usually  used 
only  as  a  waveguide  component  and 
has  a  very  large  permanent  magnet 
attached  to  a  short  sectior^  of  wave- 
guide. The  adion  of  tfie  large  magnet- 
ic field  allows  RF  lo  flow  in  only  one 
direction  with  a  minimum  of  RF  loss, 
Jn  the  reverse  direction  it  has  maxi* 
mum  loss,  with  the  RF  trying  to  fk>w 
backwards  through  the  intense  mag- 
netkr  fiekt.  Magnetic  isolators  are  used 
to  prevent  any  reflected  RF  from 
reaching  the  RF  source  and  upsetting 
It  They  are  similar  to  circulators  bui 
do  not  have  any  means  of  dissipating 
excess  reflected  power,  isolators  are 
just  that-^ig.  bulky  devices  providing 
iiSolatkHi  between  devices  by  restrict- 


ing RF  to  flow  in  one  direction  only 
See  Figure  6  for  details 

All  devices  described  up  lo  now  are 
suitable  for  making  SWR  measure- 
ments, or  for  use  as  an  aid  in  making 
RF  measurements  for  other  setups 
and  apphcations.  The  most  accurate 
device  has  yet  to  t>e  descnt>ed.  It  is 
called  the  slotted  line. 

The  Slotted  Line 

The  most  accurate  measurement 
device  used  to  make  SWR  measure- 
ments or  other  power  measyrements 
in  a  transmission  medium  ts  the  "slot- 
ted line.*  (See  Figure  4,)  Thrs  device 
will  make  very  accurate  SWR  readings 
along  a  slot  or  opening  in  the  trans- 
mission line  into  which  a  probe  is  in-^ 
serted  to  sample  RF  along  a  trans- 
verse path.  A  modulated  RF  source  is 
used  for  this  measurement  to  drive  the 
♦nput  of  the  slotted  line.  The  test  de- 
vice (an  antenna,  in  this  case)  is  con- 
nected to  the  output  of  the  slotted  line. 
Measurements  are  made  when  the 
probe  (inserted  into  the  slot)  is  moved 
atx)ut  the  lergth  of  the  slol  and  read- 
ings are  noted  on  a  specially-built 
SWR  meter.  This  rneler  is  actually  an 
audio  frequency  voitmeter  with  a  spe- 
cial filter  of  very  narrow  bandwidth  at  1 
kHz,  This  meter  connects  to  a  detector 
dtod©  that  is  part  of.  or  is  coaxially  at- 
tached to.  the  pro&e  on  the  slotted 
line. 

The  SWR  meter  used  in  tNs  case 
is  nothing  more  than  a  selective  l  kHz 
highly 'Calibrated  audio  detector  that  is 
used  to  detect  I  he  audio  modulation 
envelope  on  the  RF  envelope.  Mea- 
surements are  made  at  maximum  and 
minimum  readings  on  the  SWR  meter, 
and  the  standing  wave  ratio  (SWR)  is 
read  on  a  scale  of  the  meter  (1  kHz 
modulation  for  this  test  ts  industry 
standard).  In  a  nearly  perfect  termina- 
tion, the  forward  and  reflected  RF 
products  in  the  slotted  line  will  have  a 
power  reference  Ihal  is  nearly  un- 
changed. As  such.  tf>e  peak  value  of 
the  modulated  RF  envelope  will  re- 
main nearly  unchanged  as  readings 
are  made  with  the  probe  moving  along 
the  slot.  Example:  If  all  the  power  Is 
absortied  in  the  load  (the  antenna.  In 
\h\s  exampte),  there  will  be  a  very  km 
SWR,  1.1  to1  Of  tess. 

In  actuality,  there  will  be  a  maxi- 
mum and  a  minimum  reading  on  the 
SWR  meter,  but  the  differer^ce  be- 
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Figure  3.  Chart  for  RF  power  in  watts 
and  conversion  to  power  in  dB  equiva- 
lent For  each  power  increase  in  3  dB 
steps,  actual  power  m  vi^tts  daui^es. 
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Ftgure  4.  Skytted  ttne  in  r&spect  to  wavBfength  considerations,  in  geryeraJ.  smaif 
components  are  good  for  very  high  microwave  frequencies,  and  targe  compo- 
nents are  suftaOte  for  much  tower  frequencies. 


tween  these  two  readings  w[ll  be  v@ry 
slight,  indicating  a  very  low  SWR  read- 
ing, or  a  neaily  perfect  matcti.  As  the 
ditfereftce  between  the  readings  gets 
tilgger  ttie  SWR  value  increases  as 
wall  The  value  of  using  this  system  is 
that  it  is  capable  of  showing  very  fine 
increments  of  SWR  readings  at  almost 
any  frequency  where  you  have  a  slot- 
led  tine  carnage  to  test  fitwit 

The  principfe  for  all  frequencies  is 
the  same:  if  the  SWR  of  the  antenna 
Is  not  a  good  match,  part  of  the  power 
applied  to  the  entenna  will  be  reflected 
back  to  the  source.  The  reflected  RF 
will  cause  a  minimum  and  maximum 
BF  in  tlie  shotted  line  due  lo  diffemni 
phase  retationshtps  and  Olher  factors. 
This  is  what  SWR  is  all  about.  wilt>out 
getting  really  technical-  It's  sufficient  lo 
say  that  in  the  transmission  line  or 
slotted  iine  there  will  be  minimum  RF 
at  some  point  and  maximum  RF  at  a 
point  funfief  down  the  slotted  line.  The 
actual  SWR  will  be  a  ratio  of  the  RF 
maxi mum-to-minimum  readings. 

We  don't  want  to  measure  the  RF 
power  in  this  case.  Rather,  the  modu- 
lation on  the  RF  wave  (the  1  kHz  mod- 
ulation) is  detected  in  the  HP-41S  D 
SWR  meter  {the  1  kHz  receiver  inihis 
case).  SWR  readings  are  accurate  to 
extremely  smati  irx^rements  using  this 
setup.  The  SWR  readings  are  dis- 
played directly  on  the  face  of  the 
HP-415  meter  In  use,  we  caHbrate 
this  meter  for  maximum  peak  RF  Jn 
the  slotted  line  and  *ser  a  reference 
pojnl  in  Ihe  HP'415.  than  move  the 
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detector  probe  to  a  minimum  in  the 
slotted  line  and  read  the  SWR  directly 
(rom  the  face  of  the  HP-41S  SWR 
meter  (the  1  kHz  receiver).  It*s  very 
sirnple,  but  you  have  to  have  tt>e  toots 
to  get  the  job  done. 

At  lower  frequencies,  the  modula- 
tion from  a  precise  i  kHz  source  can 
be  used  to  rnodulate  a  s^nal  genera- 
tor  in  the  500*to-several*GHz  range. 
The  HP-415  SWR  meter  does  not 
care  where  the  RF  or  modulation 
comes  from,  as  long  as  It  can  recover 
enough  detected  RF  with  associated  1 
kHz  modulation  to  allow  calibration  of 
the  HP-415.  A  suitable  much  longer 
shotted  line  would  have  to  be  used  ai 
these  tower  frequencies.  At  500  MHz, 
a  slotted  coaxial  tine  would  be  about  6 
to  10  irches  Jortg  for  minimum  results^ 

Using  a  Modulator 

Modulating  an  RF  signal  at  the  high 
microwave  frequer^cies  can  be  dlffi- 
cutt  but  with  a  device  called  a  TIN 
modulator"  the  job  is  quite  easy.  A 
PIN  modulator  is  like  the  PIN  diode 
switch  found  in  most  newer  VHF 
transceivers,  used  to  switch  from  re- 
ceive to  transmit  on  the  RF  coaxial 
feed,  in  the  moduJator  application,  1 
kHz  is  applied  to  the  diodes,  rather 
than  switching  DC  bias.  The  diodes 
turn  on  and  off  at  a  1  kHz  rate,  in  ef- 
fect causing  RF  to  be  modulated  by 
the  1  kHz  bias,  in  my  test  setup  for  10 
GHz  I  use  a  surplus  HP-8734A  PIN 
modulator  driven  by  a  lO-mW  Gunn 
source  set  to  the  frequency  of  interesl. 
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FigurB  5.  SWR,  showing  modulated  RF  enveiope  ¥S.  slotted  line  probe  move' 
rt}enl 


This  setup  \s  then  fed  to  the  waveg- 
uide siotted  lirve,  which  attaches  to  the 
antenna  or  device  under  test  (DLIT,  (or 

shofih 

To  set  calibration  on  this  type  of 
system,  it's  only  necessary  to  bring 
the  meter  to  an  RF  maximum  point  on 
the  slotted  line  and  set  a  zero  refer- 
ence, then  reposition  the  slotted  line  to 
an  RF  minimum  and  read  the  detected 
modulation  and  the  corresponding 
SWR  off  the  meter  face  At  10  GHz. 
tor  example,  it  Is  possible  with  this  set- 
up to  make  meaningful  SWR  readings 
like  1.02  to  1.  It's  quite  an  accurate 
device.  An  analogy  at  HF.  3  to  30 
MHz,  would  be  to  have  the  school 
loosen  fieid  liaid  out  with  a  similar  slot- 
ted line.  As  you  &ar>  see.  this  is  not 
practical  due  to  ttte  very  long  wave- 
lengtti  at  these  fretfuencies.  The  slot- 


ted line  is  useful  at  500  MHz  and 
above  due  to  the  same  wavelength 
size  considerations. 

For  a  slotted  line  to  be  useful,  if 
must  be  lortg  enough  to  contain  a  fut 
hall-wavelength  at  minimum.  Lengths 
at  1296  MHz  and  above  wouid  not  be 
a  problem  as  a  full  wavelength  at  1296 
MHz  is  23  cm,  or  about  nine  inches 
lor\g,  Haif  of  that  is  4,5  inches— well 
within  the  six-inch  slotted  coaxial  line  t 
am  using.  However,  at  450  MHz  a,haH 
wavelength  is  just  over  13  inches  arxJ 
not  usable  on  this  short  six-inch  slot- 
ted line.  See  Figure  4  for  details. 

Well,  thafs  it  for  this  month,  As 
always,  I  will  be  gfad  to  answer  ques- 
tions conceming  this  and  other  related 
microwave  VHF/UHF  topics.  Please 
send  an  SASE  for  a  prompt  i^ly.  73 
Chuck  WB6IGR 
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lD-8  Automatic  Morse  Station  Identifier 

CompaflbJe  wfth  Commercial,  Pubdc  Safety,  and  Amateur  Radio 
applications  Uses  include  Repeater  Identifiers,  Base  Station  fdentffiers. 
Beacons,  CW  Memory  Key  era.  etc  Great  for  RCC-  ID  Compliance 


MjniafuTe  in  ^i^..  USM  12**0.35' 

%taiv  RF  unmuae. 

Ai  immcMCfiS:  mM6  w(tti  niatniiraatuft  mq  «iil  socket  w^  mm  ooOM  iifire&  ^ladin] 

CMOS mioopTgces^  lar  low  village  iQHi  airrQf  QpPllOfv  gtpSOVDC  liMfQUHI^lIt  fiiiti 

iJM  ctastortHm.  fcnv  fnpnjance  af^p^tairfie  s^nnvaw  ootptit  0  lo  4  wits,  omk  la  peak 

TransfnHtif  PIT  outpoi  (to  Key  iransmitrer  white  FD  rs  Dei  Fig  s£ni).  is  an  open  ccfTector 

tranilslof  Eh^t  will  ftaictle  80  \^DC  at  SOOmd 

Field  programmaWe  with  SUPPLIED  Keyboard 

Conrjimatiori  i&ne  so  indicait  accepted  pisratneie^  plus  itHies  to  irdicatB  pnj^rarrmirig  error. 

All  piograoimin^  i£  stoced  m  a  noEi-^njtalite  E£P80M  w^h  may  be  attfiriKJ  a)  anv  ferne 

Mess^tff  'e-^gth  oy^  20Q  cfu^arters  long 

tigger  10  «fffti  ddne  Htgrt  ^  low. 

Ifijiibd  »D  w^  id^  h»9ft  or  im.  MS  nam  oft  iD  ufit)^  cnanrtt  is  d^f  of  tnlic 

GsvfiOs  upeatsf  cormsy  tort  ^  end  9t  user  E:3nsmia«n  ^  enasmc 

%iut>t$  Sided  tape  and  mounring  Piantwait  sup|llefi  tor  auit^  mountrng. 

Operanng  lemperature  range.  -30  degnaes  C  to  +66  detjrees  C 

Full  one  yaar  warranty  whan  returned  to  the  tactoiy  lor  mpait 

Imfnediate  orie  (Jay  dfi^ivery. 


Programmabfe  Features 


■  Gigt0  ceopnsBii!^  'iiti^ 

•  CW  si3K0  trtrn  T  M  99  MfW 

•  to  mtBTYii  titnef  fnm  1-99  tnmi^ 

•  fD  nokf  off  tmmr  from  0-99  seconds 

•  CW  forttf  fmiuency  from  W  hi  to  3000  hi 

•  Ffont  perch  (ieky  inierv^l  torn  0  to  9  9  seconds 
'  CW  or  MCW  opBfStm 

$89,95  each 

progrsftiftimg  ksyboard  iitcfuded 


COMMUNICATIONS  SPEOAUSTS.  INC. 


J26  V^EST  TAfT  AveNUE  *  OFiANG£.  €A  926f. 
frJ4^99S3Q2J  *  FAK  tT}4\  974-3420 
Enlirn  U.$.A    f600}  iUG$4T  •  FAX  f0Od^  424  3420 


:t6 


CIRCLE  10  ON  RiAOER  SERVlCi  CAREJ 


WhaddyaSayToAGuyWho's 

Had  The  Same  Job  For  50  Years, 

Has  Never  Called  In  Sick  Or  Showed 

Up  Late,  Never  Taken  A  Vacation 

Or  A  Holiday,  Never  Asked  For 

A  Raise  Or  Griped  About  His  Bonus 

And,  Believe  ll  Or  Not,  Has  No 

Plans  For  Retirement? 


J-\JU» 


linr  mack  fern  appfeciiiir  Ms  nvr  fan  «f tleffaiicr  b>  belie  cu-fful  ^M 
imir^^~  4Sd  c«iiii|tftre<.  R^ioem^i:  -aatsymtM  prnem  kr^si  fires. 


PCB  /  Schematic  CAD  -  from  $195 


EASY-PC  -  For  single  sfded  and 
mutti layer  boards  to^T}^^T. 
Phenomena ily  fast  and  easy  to  use. 
Over  1 8,000  copies  in  use  worldwide. 
EASY-PC  Professional    for  boards  up  to 
32''  X  3Z'  at  .001"  resolution.  16  (ayers- 
Schefnatic  capture  and  netlist  extraction  - 
integrates  seamlessly  with  PULSAR  and 
ANALYSER    III.   Runs  on   PC/XT/AT/ 
2B€/3S6M8e  with  EGA  or  VGA  displays. 


Logic  Simulation  -  from  $195 


PULSAR  and  PULSAR  Professional  - 

Full  featured  digital  logic  simulators. 
AMow  you  to  test  your  designs  quickly  and 
inexpensively  without  the  need  for 
sohisticated  test  equipment. 
PULSAR  can  detect  tlie  equivaEent  of  a 
picosecond  gFatch  occurring  once  a  week! 
Runs  on  PCfXriATf  2S 6/386/48 6     with 
J  EGA  Of  VGA  displays. 


Analogue  Simulation  -  from  $195 


ANALYSER  III  and  AMALYSER  III  Pro. 

Powerful  linear  circuit  simulators  have  fuH 
graphical  output,  handle  R's.L's.C's,  Bipolar 
Transistors,  FET's,  Op*Amp's,  Tapped 
Transfotmers  and  Transmission  Lines  etc. 
Plots  Input  and  Output  Impedances,  Gain, 
Phase  and  Group  Deiay.  Covers  0.001  Hz  to 
>10GH2,  Runs  on  PC/XT/A  1/28 6^86/486 
with  EGA  or  VGA  displays. 


For  information  write,  fax  or  call: 

Number  One  Systems 

REF:  73,  1795  Granger  Ave.,  Los  Altos,  CA94024 

(415)968  9306 
VISA  and  MasterCard  welcome* 


CmCLE  1  ON  READER  SERVICE  CARD 


FMl'^H'JIl         po Box 274d        # aO  OA 

ElECTROrsjics  Cugene,  Oregon 97402  i^W.Vw 

The  N  EW 

Auto'KaU® 
AK'16 

DTMF  Controller  Board 

features  16  relay  driver 
outputs  and  DTMF  to 
XI 0  control  capabilty! 

>CW  ID  >D-12  digit  security  code  >User 
programabb  u&in^  your  DTMF  k^padl  >  ASCII  Serial 
Output  of  incoming  DTMF    >Watch-doq  timer  re&et 

>  Relay  driver  outputs  may  be  mated  with  our  RB4/1 
or  KBrlbfl  relay  boards  >  Several  modes  of  operation 
allow  combinations  of  reai-time  controlj  on/off/ 
momentary  output  control,  and  CW  response  tones 

>  Small  size,  only  275  X  3.25  inches  >  12VDC  @  25ma 
Visa,  MASTERCARd,  American  ExpRrss,  Discover  CarcI 
COD     o\     CAsk     OR     IVlo\Ey     ORtJtR     bAsis     onIv 

S/H:   S6  USA;     SIO  CANAdA;     SI  5    FoREiqN.     COD:   §5 

Price  and  Spedfications  are  subject  to  change  without  notice 

Orders:  (800)  338-9058 

Iiifo:  (503)  687-2118   Fax:  (503)  687-2492 

CaX,a\o(^&  are  also  available  via  the  Internet 

motronJnfo(SJemeray.com 
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Jll  .\  ruNIr  Servkiq  uf  Hk  liSUA  Ftn^-hl  Srrvirr  and  Vuur  iHuU:  KofiMer, 


Atv 


Numtser  18  on  your  Feedback  cani 


Ham  Television 


Bfit  Brown  WB8ELK 
G'b  73  Magazine 
70  RouW  202  Norm 
Peterborough  NH  03458 

Rocket- Powered  ATV 

Jn  early  April.  I  attended  a  fiigh 
power  rocketry  event  sponsored  by 
the  Tripoli  Rocketry  AssocJalion,  LO' 
cated  at  a  site  called  ifie  Spears 
Range,  near  Manchester,  Tennessee, 
this  weekend  event  drew  rocket  enthu- 
siasts from  several  states  and  fea- 
tured moderate  to  very  large  rockets 
that  flew  nearly  continuously  during 
each  day  from  more  ttian  nine  launch 
pads.  These  are  nof  your  typical  hob- 
tsy  shop  kind  of  model  rocket— some 
really  are  small  sounding  rockets] 

There  were  dozens  of  flights  (some 
to  over  10,000  feet)  and  some  very 


spectacular  failures!  One  flight  did 
three  somersaults  and  buried  its 
nosecone  into  the  ground  just  in  front 
at  the  viewing  area,  wrth  the  motor  still 
firing.  The  crowd  had  a  good  laugh 
when  the  parachute  popped  out! 

While  most  of  the  rockets  used  a 
soiid  fuel  engine,  ttiere  were  a  few  that 
used  a  different  kind  o\  arrangement. 
Tim  Pickens,  from  Madjson,  Alabama, 
brought  out  his  1l-toot-ia1l  55-paund 
steam-powered  rocket  (that's  right— 
steam).  He  hooked  tt  up  to  an  AC  gen- 
erator and  literal  ly  boiled  the  watef  m 
the  rocket's  tank  until  it  reached  the 
prof^r  pressure-  He  opened  the  valve 
in  his  steam  engine  and  the  rockei 
headed  sl^yward  with  an  amazing  cas- 
cade of  hissing  steam  trailing  behind. 
While  not  the  most  efficient  propel tant, 
it  is  very  inexpensive,  and  the  rocket 


Phaio  A.  Left  io  right:  Andrew  MossiJerg  KE4RKZ  Tom  Baiss  KE4SYS.  Ted  Siack 
KE4SEM.  Korey  hGine,  Kevin  Smnh  N4SMZ  and  A^m  Germann  prepare  to  ffy  the 
ATV  rocket. 


reached  about  500  feet  In  altitude, 

I  also  ran  across  another  proptil- 
siori  system  thai  was  offered  by  a 
group  called  Environmeniat  Aero- 
sciences.  The<r  system  is  the  Hyper* 
tek.  and  is  a  hybrid  rockei  engine  con- 
sisting of  nitrous  oxide  (laughing  gas) 
and  thermoplastic.  Their  ingenious 
and  compact  system  mounts  in  a  stan- 
dan:!  rockei  n>oiof  mount  and  consists 
of  a  p^essun^ed  cylinder  that  contains 
the  nitrous  0}ti6e  and  a  disposable 
plastic  lube  with  an  embedded  nozzle 
that  is  actually  the  fuel  and  cambus- 
tion  chamber,  This  provides  a  great 
deal  of  Ihmst  (comparable  to  a  V-mo- 
toT),  but  is  very  inesq^ensive  to  fly.  All 
il  takes  to  reload  the  motor  is  to  re- 
place the  thermoplastic  fuel  grain,  fill 
the  nitrous  oxide  tank  while  on  the 
pad,  and  ffy  again.  Their  group  flew  10 
times  during  the  two-day  event, 

tt  turned  out  that  most  of  their 
group  were  hams,  and  they  had  driven 
ail  the  way  tip  from  Miami.  Rondal  In 


not  able  to  withstand  any  high-G  rm- 
pacts  or  nuclear  blasts  and  was  just 
toOf&ely  packaged  into  a  piece  of  styro- 
foam,  I  guess  I  musi  ve  been  standing 
too  close  to  the  nitrous  oxide  tank 
when  they  suggested  that  I  fly  my 
camera  on  the  outside  of  the  next 
rocket  they  were  preparing,  and  I  glee- 
fully agreed  to  the  lunacy! 

Risky  Rockfif  TV 

The  ATV  system  for  this  rockei  con- 
sisted of  an  MVP5  b/w  TV  camera 
(avaHable  from  f^^icro  Video  Products] 
and  a  postage-stamp -sized  micro-ATV 
transmitter  s.&ee  the  July  '91  issue  of 
73,  page  8,  for  details}.  The  camera 
and  the  transmitter  were  powered  by 
separate  9- volt  batteries.  The  antenna 
consisted  of  a  quarter-wave  BNC 
mounted  wNp. 

We  used  a  LOC/Precisk>n  IVlagnum 
rocket,  built  by  Ted  KE4SEM,  with  an 
t8-inch-long  payload  section.  ThJs 
Sddbn  has  a  dianneter  of  around  5.5 


"/  guess  I  musVve  been  standing  too  cfose 

to  the  nitrous  oxide  tanic  when  they  suggested 

that  I  fly  my  camera  on  the  outside 

of  the  next  rocket  they  were  preparing, 

and  I  gleefully  agreed  to  the  lunacy!'' 


Photo  B.  Korey  Kline  puts  the  finishing  touches  to  the  duct  tape  "cowling"  holding 
the  TV  camera  to  the  outside  of  the  rocket  as  Adam  Germann  braces  the  fuse- 
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their  group  were  Kevin  Smith  N4SMZ, 
Ted  Slack  KE4SEI^,  Tom  Bales 
Ke4SYS,  Andrew  Mossberg  KE4RKZ 
and  Korey  Klme.  As  I  observed  them 
pfepping  anoiher  rocket,  t  asked  them 
if  I  hey  had  had  a  chance  to  ffy  any 
ham  payloads  yet  in  their  hybrid  rock- 
ets, Tom  KE4SYS  showed  me  a  GPS 
pay  load  that  they  had  intended  lo  fly. 
but  a  glitch  m  the  GPS  receiver  kept 
the  package  on  the  ground.  It  was 
nicely  constructed  and  looked  like  il 
CQuld  withstand  a  nuctear  blasi! 

On  the  second  day  of  the  meet,  f 
brought  along  my  mIni-ATV  system 
that  IVe  used  as  part  of  the  Hat  Cam 
arnl  have  tlown  on  tethered  balloons 
and  kiies  many  tirt^s-  It  was  definitety 


inches  The  micro-ATV  transmitter, 
whip  antenna.  9-volt  batteries  and  a 
lot  of  bubble  wrap  were  stuffed  into 
Ihe  payioad  section. 

The  MVP5  camera  was  mounted  to 
the  outside  of  lf>e  pay  load  section  with 
lots  of  etectrlcai  and  duct  tape,  Most 
other  rocket  ATV  systems  I  have  seen 
involve  mounting  a  mirror  on  ihe  out- 
side of  the  mckel  or  [ust  sticking  ttie 
lens  out  through  a  hole  m  the  payload 
walL  Unforlunalely.  the  mirrof  system 
inverts  the  video  image,  so  sticking 
the  whole  TV  camera  outside  looking 
down  at  the  fins  provides  an  excellent 
view.  This  camera  is  weli-auited  lo  ttiis 
kind  of  application  due  to  its  ^fmY  small 
Size  {approximately  1"  on  a  side)  and 


Its  lighi  weight  {just  over  2.5  ounces).  I 
wouki  mcommend  that  in  a  perrnanent 
tetallatk)n  you  build  a  gmali  cowtJn§  to 
cover  the  carriem  and  seojre  rt  in  place 
witt>  a  1/4-20  bott  if  you  ever  want  to 
see  your  camera  again  in  one  piece. 

After  a  brt  of  last-mi  riute  adjustment 
to  the  aerodynamics  of  the  duct  tape 
"cowling,"  the  Magnum  was  ready  to  tty, 

A  Wild  Ride 

The  suspense  was  building  as  the 
rocket  was  transported  to  the  pad.  We 
had  a  beautiful  sixw-free  picture  on  ifie 
TV  set  in  ttre  RV.  To  eliminate  sync  loss 
(and  because  we  had  no  other  way  to 
record  Ihe  video),  we  elected  to  record 
the  image  rfghi  oW  of  the  TV  screen.  In 
the  subdued  lighting  of  ihe  van,  th^s 
worked  very  well  indeed.  The  receive 
antenna  consisted  of  a  hand-held  two- 
element  quad  pointed  at  the  rocket  dur- 
ing the  fiigtit. 

The  hybrid  engine  ^as  filled  up  with 
nitmus  oxide,  the  pad  was  cleared,  and 
ttien  ignition!  The  rocket  screamed  off 
of  the  pad  while  providing  us  a]]  with 
speciacular  TV  images  of  the  flaming 
Hypertek  engine  and  the  smoking  ex- 
haust  trail  as  the  fteld  ^  smaller  and 
snnallar.  Everyone  cheered  as  the 
parachute  deployed  at  around  1,500 
feet  and  flew  by  the  camera.  Kevm 
N4SMZ  made  the  comment  that  It 
boKed  Just  like  a  NASA  flight.  The  rock- 
et ^ntly  descended  back  to  the  field 
and  the  ATV  image  showed  an  oKtreme 
dosfrup  view  of  a  cow  as  the  payioad 


landed  m  ihe  middle  of  the  herd. 

Even  with  the  low  power  {80  mUli- 
watt)  transmitter,  we  received  a  snow- 
tree  image  during  the  majoriiy  of  the 
nigtit  with  only  a  tew  fades  at  apogee. 
To  top  it  all  off;  my  TV  can\era  survived 
the  flighi  totally  unscratd^edl 

Although  this  was  a  fairly  heavy 
rocket  capable  of  lifting  much  heavier 
pay  loads,  you  could  probably  fly  this 
ATV  system  In  a  much  smailer  rocket 
with  good  results. 


Rocket  System  Parts  List 

MVP5  camera: 

Micro  Video  Products 

1 334  So.  Shawnee  Of. 

Santa  Ana  CA  92704 

(900)  473- 053a 

{7l4)957-&263 
Micro- ATV  transmitter: 
Assembi&d 

PC-  Eiectfonics 

2522  Paxson  Lane 

Arc8diaCA9l0O7-B537 

{818)447-4565 
Kit 

Elktronics 

12536  Tfl.  77 

Findlay  OH  45840 

{419)422-8206 
Magnum  rocket. 

LOC/Precision.  Inc. 

Bo){  221 

Macedonia  OH  44056 

(216)  467-4514 
Hypertek  Hybrid  H [Power  rocket  engine: 

Environmental  Aerosciences 

16955  South  West  168  Street 

Miami  FL  33187-1112 

{305}  234-5700 
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AMATEUR  TELEVISION 


GET  THE  ATV  BUG 


0        ® 


4*-.  'iX^       lJ«*  rt.m  ■  MlfEW  i;!iH» 
ipiL      ■-.I'-i-j      "'rn.:: 


>10Wattp§p 

Transceiver 

Only  $499 

Made  in  USA 
Value  +  Quality 

from  over  25 years 
m  ATV...W60flG 

Snow  free  tine  of  sight  DX  is  90  miles  -  assuming 
14  dBd  antennas  at  both  ends.  1 0  Walts  in  this  one 
box  may  be  all  you  need  for  local  simplex  or  repeater 
ATV.  Use  any  home  TV  camera  or  camcorder  by 
plugging  the  composite  video  and  audio  into  the  front 
phono  jacks.  Add  70cm  antenna,  coax,  1 3.8  Vdc  @ 
3  Amps,  TV  set  and  you're  on  the  air  -  it's  that  easy! 

TC70-1 0  has  adjustable  10  Watt  p.e,p.  with  one  xtal  on 
439.25,  434.0  or  426.25  MHz  &  properly  matches  RF 
Concepts  4-110  or  Mirage  D1010N-ATV  for  100  Watts. 
Hot  GaAsfet  downconverter  varicap  tunes  whole  420-450 
MHz  band  to  your  TV  ch3,  73x7.5x2.7"  aluminum  box. 

Transmitters  soldonfy  to  licensed  amateurs,  for  legal  purposes, 
verified  irt  the  latest  Callbook  or  send  copy  of  new  license. 

Hams,  call  for  our  comptete  10  pg.  ATV  catalog 

including  downconverters,  transmitters  Jinear  amps, 
and  antennas  for  the  400,  900  &  1200  MHz  bands. 


(818)  447-4565  n»4  BimiaOpm  pst 

P.O.  ELECTRONICS 

2522  PaxsQfi  Lane  Aroadla  CA  ^007 


Visa,  MC,  UPS  COD 

Tom  (WSOHGJ 
Mar/ann  (WSEYSS) 


OSO  Tutor 


Studv  Aid  lor  the  Amateur  Radio  Exam 


"  Kiin^  nn  IBM  ctnnpatiblcs  or  Mndtitttshv^^ 

*  FroKrams  are  :^vaibbJf  for  No^iee^ 
Trrhnician.  No-Codi:  lechnicLan.  G^ficrmt, 
.\d%anccd  and  Extra  Atnatfur  class  exams 
■s  wrfl  as  ComnKrcifti  Radioi«l«pbaii«  And 
CocnmfrdaJ  Radar  lLivdcir?«4rmenL  Each 
proi^ra/n  lold  separately, 

■  W  iirk  wiih  the  entirr  quc^ion  pool,  or 
^tud}  ciuestJoos  auttiOtaticaUv  <u^]«c[cil  by 
(he  pni}:raiii  from  yaur  woikcst  aJreas, 
-  Currfrnt  QyesUfin  Pools 
« intludes  full  screen  graphic?**  eKplanfltloiij! 
on  appropriate  qucsliofis  and,  on  the  IBM 
version^  a  pnp^up  cuk-ulHUir. 
'Lo^s  multiple  study  M^^yiuns  and  allows 
ri'Miniini^  at  a  later  liin^.  Returns  to  revkw 
itiLwtcd  questions  if  dr'^irrd. 

*  Creates  randoml)  gentr^iCtd  sampk  l«ls 
on -11  or  or  printed  uHh  j^rsiphic^  on 
tlpson/IBMor  Mstcinto?i,h   primers. 

*  Publk  DomAij]  Mor&c  code  lulor  is 
InclBded  on  request  at  no  extra  charge. 


>iiy  need  ft.  """("*(«»  stu^y  ^tmrK 


IlKPCI 


K437Af: 


JU\ 


'f*«frlid. 


I  Wan. 


rJ^r 


AisoAvailahk: 

^  model  kfiii»iHMi  rj„r  * 


Fun 


■in^iifld  rigs. 


$29.95 

tA  rtudenis  add  f^ 


'  Include  iofcg^^  C  «?  cu^^ 


$39.95 


per  ciMMa  for  Pfo-Coda  Tech 
(Noviem  umi  Tech  prti^ttmM) 
Mtd  CemtrnrcfMt  fladwteteprtoiw 


208  PiinridLii;  Wav  A    OUU  nl5»5"*5V /*) 


208  PlijI ridge  Way 

Kenntii  Sjuiirii.  PA  19:348 
2iS'347^2m  i\Q\n  or  FAX) 


ll8nOGyDI>X73t 


CIRCLE  145  OH  REAOEB  SERVICE  CARD 


CAT-300  Repeater  Controller 


Attention  Repeater  Owners 

Finally  a  repenier  controller  with  a  77  voice  synthesizer  ondfidl 

feature  autopatch  incredibly  priced  at  $299.00. 


Features  Include: 
^  Voice  Synthesizer 
f/  (412}  "Word  Vocabulary 
^  Twelve  Voice  Messages 
^  TwQ  Voice  Identifiers 
-/  CW  Identifier 
^FuU  Feature  Autopatch 
./  User  Speed  Dials 
*^  Emergency  Speed  Dials 
v^  Reverse  Autopatch 
^DTMF  Key  Pad  Test 
v^DTMF  Repeater  Access 
i/DTMF  Repealer  Muting 
y  (S6)  Control  Futictions 
^Remote  Control  Switches 
t/ Hardware  Logic  Inputs 
t^DVR  ConiroUer  Ready  * 


t^  Female  Voice  Jb  Sound  Effects 
^Programmable  Courtesy  Tones 
^Programmable  Codes  and  Timers 


*  (Rtqidra  MF-1000  Serinl  Iraerfsce  Card  S59.W 

Write  or  Call  f^r  a  brochure  describing  the  CAT-300  Controller, 
including  schematic t  voice  word  list,  and  control  fimcdons. 

CAT-300  Controller  Board  $299.00  Wired  and  Tested 


Compitter  Automation  Tecknalogy^  Inc. 

4631  N.W.  3] St  Aveme,  Sulie  142,  Fon  Ijmdirdai£,  Florida  33309 

(305)  978-6171 
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Number  1 9  on  your  F«ectt>acl(  csfd 


Mk^iael  Bryce  W&aVGE 
2225  Maymw&r  NW 
MasBtilon  OH  44S46 

Field  Day 

Ah  yes,  June  and  the  smell  of  CW 
floating  though  the  air.  Egads,  if  s  Field 
Day  time  once  agaifi. 

Aimougti  I  reairy  doni  \m  oorttesis. 
I  do  enjoy  Fseld  Day.  I  use  it  as  an  ex- 
tenddd  field  tesi  tor  new  rigs  and  an- 
tennas. There  are  signals  all  over  the 
place,  ]ust  waiting  for  you  io  snap  them 
up. 

If  everything  goes  as  planned,  I  wi 
be  using  the  home-brew  rig  descrlMd 
last  month  for  this  year's  Field  Day. 
With  all  the  Intermod,  crud,  junk  and 
other  critters  living  on  the  ham  bands 
during  Ffeld  Day,  Tm  sure  to  find  any 
bugs  In  the  receiver. 

Antennas 

However,  before  I  connect  the  rig  to 
the  battery,  we  need  a  good  Fiekf  Day 
antenna.  My  alMime  favorite  is  the  cer^- 
ter-fed  Zepp  feed  with  SOO-ohm  TV 
twin  lead.  Eacfi  side  of  the  Zepp  is  65 
feet  loftg.  This  is  mote  than  enough  to 
cover  80-75  meters,  as  well  as  40  and 
20  meters.  Of  course,  you'll  need  an 
antenna  tuner  to  get  the  antenna  to 
resonance  at  the  frequency  youVe 
working  on,  I  irse  an  old  beat-up  Ten- 
Tec  antenna  tuner  with  balanced -line 
output.  This  lyner  does  not  have  arv 
SWR  meter,  so  an  external  meter  must 
be  employed,  unless  your  rig  rias  one 
tKiift  tn.  One  of  the  many  MFJ  antenna 
tuners  would  be  ideal,  too.  They're 
much  smaller  than  ihe  Ten -Tec  unit  I've 
been  using. 

Before  the  Feid  Day  activity  starts.  I 
tune  the  antenna  to  the  portion  of  the 
Isand  1  plan  on  using,  and  make  up  a 


Low  Power  Operation 

ctieal  sheet  for  quicl^  resetting.  This 
also  gives  me  some  idea  of  what  the 
radiation  paaem  of  the  antenna  is  b^ 
fore  the  contest  gets  under  way. 

If  there  is  both  time  and  space,  a 
second  Zepp  at  right  angles  to  the  first 
one  is  a  grand  idea.  This  way  you  can 
seied  between  the  two  antennas  and 
between  the  resultir^g  different  radia^ 
tion  patterns  they  produce.  A  good 
grade  of  Ignite  switch  makes  switching 
from  one  twin  lead  feed  to  the  other 
guilt-free. 

Of  course,  it  goes  without  saying. 
ills  higher  the  anienna,  the  better  it  wilt 
perform.  1  use  thin  kite  cord  to  hold  up 
ttie  two  ends  of  the  dpole,  (  prefer  the 
cotton  line,  but  will  use  nylon  if  need 
be.  The  cotton  will  degrade  if  pieces  of 
it  are  accidently  left  behind.  I've  used 
cotton  twine  several  times  and  it's 
proved  equally  useful. 

One  problem  with  tfie  twin-lead  feed 
is  Keeping  it  from  touching  objects  such 
as  tree  limbs  and  camper  rooftops.  By 
using  the  cotton  twine,  I  can  usually 
make  up  stand-offs  to  support  the  twJn 
lead  away  from  such  things.  Needless 
to  say.  never  leave  the  excess  twin 
lead  laying  on  the  ground.  Cut  ott  tfte 
excess  instead  of  leaving  it  in  a  ball  on 
the  ground.  When  you're  only  running 
2  watts,  you  sure  don't  need  your  RF 
gojng  Into  the  ground. 

Power  Supplies 

For  power.  I  use  the  best  of  two 
worlds:  solar  and  battery  storage.  I 
want  plenty  of  [uioe,  so  I  usually  bring 
along  a  25-amp/hour  battery  and  a  10- 
watt  Solarex  MSX-10  panel,  although 
I've  been  Known  to  use  a  higher-power 
solar  pan e^  of  up  to  75  waits  peak  pow- 
er. With  the  10-watt  solar  panel  and  the 
SB-amfVhour  battery  there  is  no  need 


for  a  soiaf  charge  contrdfer. 

I  don't  really  get  my  follies  tsy  toting 
amund  60  pounds  d  lead  and  acid,  so 
I  use  a  smaller  gelled  battery.  The  one ! 
find  provides  alJ  the  power  necessary 
for  the  24-ltour  contest  is  the  type  U 1 
wheelchair  battery,  Most  Sears  auto- 
motive  stores  stock  this  guy.  If  not.  any 
of  the  larger  battery  dealers  will  have  it. 
Just  ask  for  the  25-amp/hour 
wheelchair  battery,  and  they'll  know  ex- 
actly  what  you  mean.  It  will  set  you 
back  about  60  bucks,  but  is  well  worth 
it.  Check  \he  surplus  outlets;  I've  seen 
the  exact  same  battery  (or  $25  brarxl* 
new  witti  warranty 

I've  also  used  a  se!  of  two  6-voll 
gelled  batteries.  You  can  pick  these 
guys  up  at  any  Toys  R  Us  store. 
They  re  used  In  the  small  electric -pow- 
ered cars  and  trucks  kids  ride  in. 
They*re  rated  at  9  amp&hour.  whfch  is 
more  than  ample  for  a  ORP  FD.  With 
ttie  electrolytic  sealed,  tfie  battery  can 
be  placed  in  any  position,  even  upside 
down,  without  ihe  worry  of  acid  spills 
on  your  Eogbook. 

Although  not  mentbned.  it  is  an  at>- 
solute  must  to  use  fused  power  a)rds 
wtien  mnning  with  a  battery  of  Itiat  ca- 
pacity. A  short  circuit  will  mean  instant 
meltdown.  I  prefer  to  use  magnetic  cir- 
cuit breakers  instead  of  fuses.  They're 
OKlremely  fast^  and  you  can  reset  them 
after  you  fix  whatever  caused  it  to  trip 
m  the  first  place,  I'm  sure  you  can  get 
ttie  magnetic  circuit  tjreakers  from  sev* 
erai  c^erem  sources,  but  I  use  tt>e  9- 
amp  breaker  supplied  by  Ten-Tec.  It's 
the  unit  used  for  the  Argosy  when  run- 
ning from  a  battery  source.  Ifs  not 
cheap,  about  S20,  but  it's  worth  every 
bit  that  much  when  something  goes 
wrong,  m  keep  an  eye  out  on  the  sur- 
plus market  for  these  t>reaKers,  and  if  I 
can  find  them  at  a  reasonable  price  I'll 
let  you  know. 

Computer  Logging 

Now  that  we  have  ttve  i^.  the  an- 
tenna and  the  power  source,  how 
about  ksgging  tf^ose  contacts  on  a  com- 


puter tfifs  year?  l  use  a  program  for 
MS-DOS  I  picked  up  as  shareware.  If  s 
fast,  easy  to  use,  and  will  run  on  my 
old  Tandy  1 100  Field  Day  laptop.  I  have 
yet  to  find  a  program  for  my  Macintosh 
Powerbook  that  will  do  all  the  stulf  this 
one  will  do.  But,  I'm  stilt  kx^fdng. 

During  tne  lasl  several  years,  IVe 
been  very  laid  back  when  it  came  to 
keeping  track  of  the  contacts  i  make 
during  Field  Day.  fn  fact.  I've  been 
known  to  not  even  write  any  of  them 
down  on  papers  Since  the  exchange  is 
so  simple,  there's  no  need  to  gel  upset 
if  you  miss  a  report  or  two-  Of  course, 
IVe  not  turned  in  a  log  to  the  ARRt  in 
atX)ut  SIX  years,  so  I  don*t  need  to  wor- 
ry about  the  finer  details  of  Refd  Day 
logging.  I  will  bring  along  the  computer 
this  year  for  some  serious  fogging. 

The  okJ  Tandy  won't  run  much  over 
TWO  hours  with  its  internal  battery  pack, 
so  a  patch  cord  and  series  regulator 
tap  power  from  the  24-amp/hoyr  bat- 
tery. In  the  "f  really  don't  need  to  carry 
this  along  with  me"  category,  I  bring 
along  an  extended  voltmeter  to  monitor 
the  battery  during  the  contest  fve  nev- 
er been  able  to  draw  the  battery  down 
to  a  discharge  state  over  me  24-hour 
period. 

While  the  computer  is  grand  for  tog- 
ging, it  isn't  good  for  sending  CW.  In- 
stead, I  prefer  the  old  hand-operated 
electronic  key  and  paddle.  It's  much 
faster  to  send  CW  with  the  paddles  and 
Iceyer  than  to  type  it  out  on  ttie  key- 
board, at  least  thai  Is  what  i  t^ink,  I  use 
the  Super  CMOS  Keyer  as  appeared  in 
OST  several  years  ago.  You  can  stilt 
get  most  of  the  parts  for  this  memory 
keyer.  I  use  the  internal  battery  to  oper- 
ate the  keyer,  making  for  one  less  ca- 
ble to  worry  about 

All  the  equipment  I  have  mentioned 
only  takes  up  about  one  square  foot  of 
space.  Although  the  battery  Is  a  bit 
heavy,  It's  easy  to  lug  the  setup  deep 
into  the  woods  for  some  reaE  serious 
Fiekt  Day  action.  hAy  plan  of  action  fo^ 
Field  Day  is  rather  simple;  have  fun. 
have  fun,  and  ftave  fun. 


Slow  Scan  TV 

doesn't  have  to  be  expensive  anymorel 


Evny  dmy  ni'Orc  hmut  ik  enhancint^ {heir commitniraiiofif  by  using 

images.  Join  ihc  lun  md  iu^  -^hM  youVc  been  missing, 

Qiuilit^  CatCH-  S£TV  it  Any  and  atT.nrebbl«  whfa  /^l#A«4V  TV     S239  <^5 


iM^wMTT,  mu  PC 


.tI*J 


A&fOhjt«  Valuf  Systems 
1 1 S  Stedman  Su  *  7 
Qitlmsford,  MA  01824-1  &23 
(SOS)  2 S6  6907 
e-mjll:  fahnl@wofld.std.com 
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DIRECTION  FINDERS 

m  HAND-HELD 

F^n  PHASE  SENSE 

V5  I         ANTENNAS  FOR 

VHF  DIRECTION 

FINDING-  USES 

ANY  FM  RCVR, 

ARMS  FOLD  FOR 

STORAGE, 

TYPE  VF-142  144-220  MHZ  S139,95 
TYPE  VF-142Q  LEFT-RlCHT  LEDS  fc 

AUDIO,  144-220  MHZ  $239,95 
TYPE  VF-142QM  SAME  AS  Q  MODEL 

EXCEPT  FREQ-144-500  MHZ  $289.95 
TYPE  VP-121Q  SAME  AS  VF-142Q 

PLUS  121. S  MHZ  ELT  FREQ  $379.95 
CALL  ABOUT  HF  DF^  ADD  S4,50  S/H 
ATTENUATORS        CA  ADD  TAX 


RADIO    ENGINEERS 


\  /  79  69  ENGINEER  RD,  #10  2 
V  SAN  DIEGO,  CA    92111 

619-S6S-1319   PAX  619^571-5909 


■k 


O  A  Jliff  Amateur  Radio 
wAlfrl  Cailsign  Database 

Find  Ham^  QUicldy  and  easily  by  Calisign  or  by 
Name,  Search  for  a  specified  City,  State,  or  Zip 
Code.  Print  with  standard  or  customised  oiitput. 
Ideal  for  maiiing  lists.  OSL's  etc.  NEW  FOR  'B4, 
search  fittera  ttial  a  Wow  you  lo  specify  FIRST  NAME. 
LICENSE  CLASS.  AGE.  ADDRESS,  or  CALL 
SUFFIX.  AREA,  OR  PREFIX. 


SAM  Opf  ion  fttes  include  County  Cr 

License  Expiration  Date.  Full  Dale  oC  Birth. 
Previous  Calls  and  Date  First  Licensed 

Requires  IBM  Compatible  PC.    17.5  MB  c^  hard 
drive  space,  and  high-density  floppy  drtve 

NOW  AVAILABLE  ON  CD-ROM 

Di^  Version  $33  95         CO-ROM        $39.95 

SAM  OPTIONS  $7  50  emh 

Shipping  and  Hir>dfing  S5  OO 

RT  SYSTEMS.  INC 

6207  STEPHANIE  DRIVE.  HUMTSVILLE.  AL  35802 

t-flOO- 723-6922  or  1-205-882-9292 

Visa,  MasterCard  or  Discover 
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SAMPLE 
COPY! 

MTI9DE  RADIO  CLASSIFIED 

Antique  Radio 's  Largest'Circulation 

Monihfy  Magazine 

Articles  -  Classifieds  -  Ads  for  Parts  &  Services 

Also:  E^rly  TV,  Ham  Equip.,  SookSt 

Telegraph,  40  s  &  50's  Radios  &  more... 

Free  20-word  &d  each  month.  Don 't  miss  outf 

1-Year:  S29.95  ($47.95  by  1st  Class) 
6'Morith  Trial  *  SI  6.95*  Fdreigri  *  Write, 

A.R.C..  P.O,  Box  802'E9.  Carlisle.  MA  01741 

Or  Call:  (506)  371-0512 


The  World  of  Ham  Radio 
Callsign  May  95  Database 

You  can  have  the  IsJle^!  US  4n4  Foreign 
CftlJMjtLriLS  avajlatalt".  :*(),OfH>i-  s^^>Uwjirc  Ulei 
tor  flttiutcur  aid  it  j.  AmCatl  auto  lugiiujg 
simion  log  book  included  with  every  CD. 
Over  l.jSSl>  Radio  Modi  The  tii!e>»t\pace 
phtum  The  ne^e^l  releases  nl  jtfuicur 
^Twire.  t  JOO  imif«  of  lost  J;i  mivun^ 
rhitdrcn  Thiw^Jind*  oi  S^^'L  fncqiwfMite^. 
Published  E>H>  JANVMAY^SEP  Smvt^I 
mt%  for  tbibw  rrv,  BBS,  *  PfiBS 
'iyvi^  DOS  &.  Wjndoiks  cuinpaiible. 
Can  >DU  aiford  to  he  >httbDul  the  mg^gc^ 
&  he'^l  CD  Tor  amaicur  radio^   Sub^nbe 

Single  issues  "639  plus  shippirg:  LfSA  S3. 
Ovjijrn stilt  USA  S|U,  Fortien  Air  MjiII  S5 
AniSofi,  PO  Box  6^,  New  Cumtwrland, 
PA  |7{17(KJe6A  USA,  FAX  7|?-9:>8-6767 
Imrmcl:  a[nsoft#£|H3iJta 


/ 
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/ 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


HOUR 


ELENCO  •  HITACHI  •  8&K  PRODUC 
GUARANTEED  LOWEST  PRICES 


.^  n  ,*    ^.^^r*..*  .^^^  TO  ORDER 

8&K  PRODUCTS     cAiLrauFirEi 


1^600-292-7711 
l-flOO'445-3201  CCanJ 


AFFORDABLE  -  HIGH  QUALITY 
2  YEAR  WARRANTY 


ELENOO  OSCILLOSCOPES 


Hitachi  Compecl  S^rios  Scopes 


fcilC'^ 


^OiiHi  :>^jii  Trace . 
50i»tt,  CwKJf  1  __ 


STANDARD  SERIES 
S-l365  60UHzSt4l 


r  a?r    n  rv  Sfoe 
mi 


r.  iio 


qn  CRT  Thru  tha  um  of  cunora  [Sri 345  ontir) 
ft  Plus  much,  much  mori 


*wwrrr*iMfrrrr. 


DaUX  SERIES 
S-1JeOS0UHjS77S 


VHWQ 

V-tO60  -  lOCMHz,  Dufli  Triace  __ 
V^IOeSA'  lOdMHf.  DT.  M-ZcuriDf. 
V  1  DBfr  ^  1  WMHz .  QT.  w/cur  fiar  _ 


scaml  0«iar*ti  Swnp 
»iMt.DCObM 

AOUHt,  DC  OHlCl . 

20MH3   DC  OPM* 

eOMHi.  Ov«l  Trace 

-  iSWINt.DT.  H/cursor  _ 


,  tt  .375 

$1,695 
$2,125 


H  B\-iti-  R  CofTOQ'it*^  Test 

m  Plus  ill  mt  itiiurif  or  1114  -inorcruit^  lenss 


B&K   OSCILLOSCOPES 


Z1Z0  -  sgtlKT  Du«l  Tniw_ SSBS 

TS4Ifl  -  40UHt  Ouli  Ttk* i7*S 

tlMi  Tint  ft»t 1^9 

2190  -  lOOU^z  tntH  Tm  Dual  tmn  Ban. 

Detsvtcf  Sv^t«p  ll,3T9: 

2522A  -  20MN2  /  2QMS/«  Slonga Sa€g 


DlgJlal 

Hultimetcf 

ED^-439 

$175.00 


Elenco  LCfl  +  DMM 

LCM-19S0 


S79 


i^ 


*   •! 


BX-330 

$139.00 

*<J.1%0CViqcif 
•  Atoicg  ^r  b-'aS'I 

•  4.DCC  zit„rt  LCD  chQi^ 

•  C4K:lirtc«'  mM. 


Digital  Capscitanct 
Meier 

$49.95 


Digital  Multimeter  Kit 
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Rtty  loop 


Number  20  on  your  Fo^dback  card 


Marc  L  Leavey.  M.D.,  WA3AJR 
6JennyLsn& 
BaUimoreMD  21208 

Somehow,  I  have  the  incredible 
need  lo  lell  you  that  this  column  marks 
the  end  ot  m©  I8th  year  of  *RTTV 
Loop/  Eighteen  yeafs!  To  put  thai  in 
perspecttve,  my  son,  who  was  an  in- 
fant when  the  first  "RTTY  Loop"  was 
published,  can  now  vote,  Frightening, 
isn't  it?  And  you  don  t  even  know  my 
son. 

Anyway,  my  mailbox  is  stuffed  wilh 
all  your  comments,  questions,  and 
suggestions.  Miles  L,  Clouston 
N8VJM/1  sends  along,  via  E-mail: 

BayCom  Demodulator 

"I  was  particularly  pleased  to  see 
that  Ihe  Software  Series  is  now  up  to 
seven  volumes,  [ffsncw  tO.JHow  thai 
I  am  becoming  more  equipped  [from  a 
hard  wane  standpoint)  lo  participate  in 
FTTTY  and  similar  modes  of  communi- 
calion,  it  would  probably  behoove  me 
to  have  those  voiumes.  Also,  are  there 
any  plans  available  for  a  simple  {quicK 
and  dirty)  hardware  interface  (modem 
or  Just  demodulator)  a  Mowing  me  to 
(at  Feast}  copy  and  (possibly)  transmit 
RTTY?  I  know  that  most  futl-fealured 
modems  will  do  such  a  thing,  but  I  al* 
so  wonder  it  an  Item  such  as  the  Bay- 
Pac  Model  BP-1  (with  the  proper  soft- 
waiB)  would  support  such  aciivities,  I 
am  In  the  process  of  purchasing  an 
IBM  sub-notetraok  ar^d  Itiought  that 
thrs  could  be  a  great  setup  for  mo^ 
bile/portable  packet^TTY  operation.  I 
already  (about  18  months  ago)  con- 
structed an  end-led  telescoping  hall- 
wave  2m  antenna  (matched  'J -pole' 
style,  with  aoo-ohm  rtobon)  that  could 
be  (arKf  is)  instatled  In  a  mgged  Sam* 
sonite  briefcase.  For  my  next  tricit,  II 
use  an  aluminum  case  and  possibly 
stub  matching  for  the  antennafs), 
Build  In  gel  ceils,  a  charging  system, 
and  maybe  a  small  amp  (possibly  a 
dual  system  for  data  arKJ  voice),  and  i 
would  be  ready  to  roll  fof  anything 
from  tun  to  events  to  disasiefs.* 

Well,  Miles,  I  appreciated  the  notes, 
and  information  on  the  software  series 
is  at  the  end  of  the  column.  As  to  the 
demodulator,  there  are  several  little 
schemes  around  to  simply  turn  tones 
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into  pulses,  and  the  ones  that  have 
accompanied  the  BayCom  program 
may  well  be  the  simplest.  Figure  1  is 
one  such  diagram.  This  little  demodu- 
lator uses  only  one  integrated  circuit, 
and  may  be  |usi  what  you're  looking 
for  Good  luck,  and  tei  me  hear  how 
you  are  doing. 

Tetetype  Corp.  Marty als 

Another  E-maU'er  Js  Jim  Cooper 
W2JC,  who  writes: 

■  I  see  in  your  column  that  you  have 
been  listing  folks  trying  to  find  decent 
homes  for  Teletype  Corporation  manu- 
als and  machines, 

*l  have  quite  a  supply  of  original 
Teletype  Corp.  manuals  for  lyodel  2&. 
32,  15  and  14  (ha  haf)  which  I  just 
hate  to  throw  away  and  Fm  sure  same 
historical  junkie  would  die  to  have 
Ihem  (but  how  to  find  somebody  like  I 
was  20  years  ago?);  I  actually  have  an 
almost  complete  set  of  every  Teletype 


mus  HJ  07653-0073.' 

Now,  is  that  an  offer,  or  what?  Actu- 
ally, I  would  lake  the  manuals  here,  if 
It  weren't  for  my  wife  laying  down  the 
law,  and  teiling  me  I  have  to  get  rid  of 
some  of  the  junque  that  has  been  ac- 
cumulating in  the  basement  for  the 
past  20-plus  years.  Although.  I  don't 
know,  you  never  know  wt>en  you  will 
need  a  fresh  6AU6,  don't  'cha  know! 
Hopefuify,  you  wiil  be  able  to  handie 
the  requests  from  the  readers.  Let  me 
know  how  it  all  comes  out, 

Sound  Blastsf 

hJow  that  we've  had  an  answered 
question,  and  an  offer  that  many  of 
you  lust  can  t  refuse  (at  least  until  you 
tall  your  wives),  how  at^ut  a  question 
for  you  ail  to  answer?  Here  Is  another 
note,  this  one  from  Bannister  Bray 
AH2CZ,  ex-KMBES,  regarding  the  use 
of  a  Sound  Blaster  card. 

"Today  I  took  a  much  needed  soli- 
tary lunch  break  away  from  the  office. 
During  that  break  I  read  your  column, 
'RTTY  Loop,"  in  the  April  "95  issue  of 
73  Amateur  Radio  Today  magazine. 
Your  artk:)e  tr^ired  this  note. 

*A  number  of  months  ago,  while 
working  at  home,  I  overheard  a  con- 


"  Y  have  quite  a  supply  of  original 

Teletype  Corp.  manuals  for  Model  28,  32, 

15  and  14  which  I  just  hate  to  throw  away 

and  I'm  sure  some  historical  junkie 

would  die  to  have  them.  * " 


Corporation  manual,  along  with  many, 
many  duplicates  of  certam  ones.  If 
anyone  wants  them  for  nostalgic  or 
historical  purposes,  an  5ASE  or  an 
E-mail  woufd  do—I'm  past  the  point  of 
ever  expecting  to  get  any  money  back 
on  Ihem! 

'Also.  1  stHi  have  several  types  oi 
mechanical  teleprinters — Klein- 
schmidts,  M2@,  etc.  I  have  one  Modet 
2B  ASR  set  that  has  just  about  every 
mod  kit  Teletype  made  installed  in  iti  I 
just  hate  the  thought  of  it  going  to  the 
scrap  steel  pile.  Maybe  someone 
reading  your  column  knows  of  a 
school  club  or  electronkrs  class  that 
would  want  rl  for  demo  purposes  or 
whatever?  Or  maybe  a  deal  person 
who  could  use  It  on  TDD? 

''Weil,  if  you  find  the  space  to  men* 
tion  them  I'd  appreciate  It.  It  not,  no 
harm.  E-mail  to  w2jc@ftti,mordor. 
com,  Snail  mail  lo  P.O,  Box  73,  Para- 


versation  on  one  of  ihe  ham  bands 
that  piqued  my  interest,  Tf^  topic  of 
discussion  was  a  new  software  pro- 
gram ttiat  used  a  Sound  Blaster  com- 
puter card  to  receive  and  transmit  [de- 
code and  encode)  RTTY,  AM  TOR,  and 
PACTOR.  According  to  the  conversa- 
tion, the  same  program  and  card  coukJ 
also  be  used  as  a  Digitat  Signal  Pro- 
cessor  (DSP)  unit  for  received  voice 
audio  that  was  far  superior  to  the  JPS 
NIR-10, 

"Before  I  had  a  chance  to  break  In- 
to the  conversation  and  (earn  more 
about  the  program,  my  wtfe^  with  her 
impecf^bte  timing,  called  me  away  to 
do  sorrwtfUng  important  for  her,  Wtien 
t  relumed  an  hour  later,  the  group  had 
disappeared  Into  the  woodwork. 

"I  have  heard  similar  conversations 
since  then  about  1  assume,  the  same 
program/Sound  Blaster  card  combina- 
tion. All  parties  said  that  the  combina- 


tion wori«ad  quite  wet!  and  was  a  tXKMi 
lo  all  mankind, 

*The  question  for  you  is  this:  Do 
you  know  It  such  a  program  exists? 
Does  it  really  work  as  described 
above?  Who  makes  tl?  And  how  can 
one  get  a  copy?" 

Well  Bannister,  after  I  got  your 
note,  1  did  a  search  o(  the  various  on- 
line  databases,  print,  arxf  other  refer- 
ences I  had,  and  came  up  blank,  I  am 
quite  sure,  however,  that  within  37  mil- 
liseconds of  the  publication  of  this  is^ 
sue  of  73, 1  will  be  bearing  fiDm  sonrve- 
orm  who  ts  usir^g  just  such  a  scheme. 
As  soon  as  \  hear  something,  ril  be 
sure  to  pass  it  along  lo  the  readership. 

FT-7S7GX  Mod 

Oh,  why  not  one  morn  question  for 
the  summer.  Fritz  IMJVP  felalas: 

'Several  years  ago  a  British  ham 
totd  me  atwut  a  mod  for  the  FT-757GX 
tfiat  involved  a  CW  filter  from  the  101 
series.  This  mod  involved  disconnect- 
ing the  MOX  switch  and  used  it  to 
switch  the  CW  filter  in  and  out  of  line 
while  the  rig  is  in  the  LSB  mode,  ! 
have  unsuccessfully  tried  to  find  out 
more  del  aits  about  this  modifrcation 
and  was  wondering  if  you  or  any  of 
your  readers  had  heard  of  or  tried  it.  I 
love  my  757  but  I  woufd  like  additional 
filtering  when  1  run  RTTY  Any  help 
wQukl/will  be  most  appreciated." 

OK,  folks,  you're  on.  Anyone  out 
there  who  can  help  Frttz?  Let  me 
know. 

"RTTY  Loop"  Software 

As  suggested  above,  the  I0-vol- 
ume  series  of  the  "RTTY  Loop"  Soft* 
wafB  Collection  remains  available.  To 
obtain  a  list  of  programs,  just  drop  me 
a  sell-addressed,  stamped  envelope 
to  the  address  at  the  top  of  this  col- 
umn, or  send  E-mail  to  one  of  the  ad- 
dresses below,  and  I'll  send  along  the 
list  forthwith.  Each  disk  in  the  series 
can  be  yours  by  sending  a  3.5'inch 
high  density  disk,  $2  in  US  funds  per 
disk,  arnt  a  self-addressed  mafler  with 
sufficient  postage  to  me,  along  with  a 
note  telling  me  which  collection  you 
would  like. 

Of  course,  I  always  welcome 
comments  or  que^stions.  That  should 
t>e  evident  by  this  month's  cotumn. 
My  various  E-mail  addresses  are: 
CompuServe  75036,2501;  Delphi 
MarcWA3AJR;  America  Online 
MarcWA3AJR;  Internet  MarcWA3AJR 
©aoLcom.  Keep  writing,  electronically 
or  via  "snail  maiL*  And  stay  tuned  for 
next  month's  'RTTY  Loop.' 
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Figure  1.  Th&  schematic  for  the  B^yCom  RTTY  interface. 
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Numb^'  21  on  your  Feedback  card 
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Your  Tech  Answer  Man 


Micmel  J.  Gmer  KBiUM 
c/o  73  Magazine 
70  Route  202  North 
Peterborough  NH  0345S 

Measuring  Up 

In  this  colymn,  I  trave  many  limes 
mentKsned  ihe  use  of  tesl  equipfoeni, 
ranging  fmm  the  old-style  analog  volt- 
meter  (stiil  a  useful  [tem  m  t^is  digital 
age)  to  the  oscilEoscope,  Taking  proper 
measumments  is  one  of  the  most  im- 
portant skills  in  electronic  troubfeshoot- 
ing.  constructing  or  expefmenlfng.  At 
first  tt^ought,  the  process  of  taking 
measyrements  mtght  seem  simple:  You 
just  stick  the  probe  on  the  point  you 
wash  to  measure  and  read  the  results 
from  your  instrument.  Sometimes  it  re- 
ally is  that  easy,  but  them  can  be  pit- 
fans,  if  yoLt  aren't  aware  of  all  the  impli- 
cations of  the  measuremeni  process  it- 
setf,  you  may  find  yourself  getting  lied 
to.  As  in  ttie  famous  theorems  of  quan- 
tum mechanics,  Ihe  process  of  observ- 
ing c^n  significantly  alter  ihe  process 
being  observedf  So,  let's  fight  for  truth, 
justice  and  the  electronic  way  by  hav- 
ing a  look  at  the  procedures  involved  in 
takmg  measurements,  and  the  effects 
yoyr  measunng  instrument  and  tech- 
nique can  have  on  your  wotfi. 

Good  or  Voltage 

Probably  the  most  common  mea- 
surement is  of  electro  motive  force,  or 
voltage  Voltage  measurements  often 
tell  you  a  great  deal.  If  a  voltage  is 
compteiefy  missing,  thafs  a  big  clue  to 
a  broken  circuit's  failure.  If  it's  just  low, 
that  too  can  help  you  find  out  why.  And, 
if  it's  too  high,  thai  might  indicate  a 
stiorted  regulator  or  other  power  supply 
problem. 

To  measure  voftage,  you  need  a  ref- 
erence point.  Almost  always,  that  point 
Is  ihe  common  ground  of  the  circuit. 
These  days,  the  common  ground  is 
usually  negative  with  respect  to  most 
or  all  voltages  fn  the  circuit.  An  excep- 
tion rs  a  circutt  wtiich  uses  dual  poianty, 
such  as  an  op- amp  stage.  Then,  your 
measured  voltage  might  be  positive  or 
negalive  with  respect  to  ground.  Its  im- 
portant to  remember  that  everything  in 
a  circuit  is  relative;  there  Is  no  such 
thing  as  absolute  voltage,  just  as  there 
is  r>o  such  thing  as  at^okJie  motion  or 
rest  m  space.  But,  by  picking  ground  as 
yijur  relefence,  you're  standing  on  Trmi 
eanh  witti  respect  to  the  rest  of  ftie  cir* 
cuit.  So,  you  clip  your  negative  lead  to 
the  chassis  and  off  you  go.  right?  WeJl 
sometimes.  If  you're  measunng  fairly 
jarge  DC  voltages  (more  than  a  ooijpte 
of  hundred  millivolts  or  so),  that  should 
work  fine.  Should  you  pick  a  ground 
point  too  far  from  the  circuit  being  rrwa- 
sured.  you  may  pick  up  some  noise, 
but  it  shouldn't  be  a  problem  at  these 
vottage  levels;  compared  to  the  DC 
voltage  itself  the  noise  should  be  so 


smaK  that  it  doesn't  iniroduoe  signifl- 
cant  erraf. 

Welcome  To  Lllliput 

When  the  voltage  you  want  to  mea- 
sure gets  small^  though,  it  can  make  a 
&ig  difference.  If  yoy  re  trying  to  mea- 
sure 50  mrllivotts,  and  you  have  20  mV 
ol  noise,  how  valid  js  your  measure- 
meni?  Not  very.  In  faa,  you  could  get 
Into  all  kinds  of  problems  by  trusting 
the  numbers  you  get.  Luckily,  not  many 
situations  call  for  such  low-voltage 
measurements,  at  least  not  with  a  volt- 
meter With  an  oscilloscope,  though,  rt 
can  tm  a  real  problem,  because  you 
can  see  small  voltages  and  smalt  sig- 
nal changes  very  well  tempting  you  to 
try  to  use  the  scope  in  places  you 
would  never  use  a  voltmeter.  Then, 
your  selection  of  ^  close,  quiet  ground 
point  ts  much  moce  importanL 

Carry  Thai  Load 

Any  time  you  measure  something, 
you  have  to  use  a  little  b^\  of  it  up.  OK, 
that's  not  true  of  everything  there  is: 
you  don't  need  to  use  any  gasoline  to 
float  a  bail  in  tt  and  see  how  high  it 
goes.  But.  in  electrical  circuits,  you 
can't  gel  something  for  rKSthtng.  When 
you  measure  a  voltage,  some  of  its  as* 


your  vottmeter  cotild  swarnp  that  even 
worse,  making  it  impossible  to  get  any 
information  a1  all.  So,  how  do  you  avoid 
loading  down  the  circuit  under  test? 

Going  Up , . . 

The  only  way  out  is  to  make  the 
measunng  instrument  irtore  sensitm. 
thus  raismg  the  apparent  input 
fmpedance.  One  of  the  first  rnsiruments 
to  successfully  do  that  was  the  VTVM, 
or  vacuum  tube  volt  meter,  Basically,  it 
was  a  regular  analog  meter,  but.  be- 
tween the  meter  movement  and  your 
circuit  was  an  amplifier.  The  amp  used 
a  lube,  hence  (tve  name  ol  the  instru- 
ment. By  boosting  the  sensitivity,  say. 
too  times,  ihe  amp  could  have  a  very 
big  series  resistor  on  its  inputs  making 
its  input  impedance  a  couple  of 
megohms,  rather  than  20k  ohms.  That 
tremendously  reduced  Ihe  loading  ef- 
fect, making  the  VTVM  a  highly  useful 
instrument  that  didn^t  toad  circuits 
down.  At  one  lime,  the  VTVM  was  a 
staple  in  every  TV  repair  shop.  I'm  sure 
plenty  of  people  still  use  them,  al- 
though, as  lar  as  I  know,  they  haven't 
been  made  for  many  years. 

The  FET  with  its  tutie-like  high  input 
impedance,  revolutionised  measunng 
instruments.  First  of  all.  the  VTVM 
gave  way  to  the  FET  voltmeter,  which 
was  exactly  the  same  thing  except  for 
its  solid-state  amplifying  element.  But, 
without  the  heat,  the  FET  meter  didn't 
drift  so  mucii.  and  the  FET  didnl  age 
and  lose  gam  over  iime.  It  was  a  big 
improvement  except  for  one  tiling;  You 


For  watching  any  kind  of  signais 

that  move,  nothing  beats  an 

osciiioscope.  Period. " 


soda  ted  current  must  flow  through  the 
measuring  instrument.  In  other  words, 
the  voltmeter  or  scope  has  a  finite  re- 
sistance which  appears  to  your  circuit 
to  be  in  parallel  with  the  point  under 
test,  stealing  a  small  amount  of  ain^ent 
from  il.  Is  thai  a  problem?  Not  usually, 
but  sometimes  it  sure  can  be.  The  old 
analog  voltmeters  typically  had  an  in- 
put impedance  of  about  20k  ohms  per 
volt  measured.  In  other  words,  if  you 
were  measurmg  2  volts,  the  meter  ap- 
peared to  be  a  40k-ohm  resistor  That 
sounds  pretty  high,  but  is  it?  On  the 
output  of  a  low- voltage  DC  power  sup- 
ply, it's  meaningless.  Heck,  at  12  volts, 
40k  ohms  only  dissipates  0.3  mll- 
liamps,  or  3.6  milliwatts  of  power.  That 
ain  t  much.  But  suppose  you  are  mea- 
suring tt^e  tonghtness  or  focus  terminal 
of  a  CRT  drcurt  with  about  1 .000  volte 
on  it.  Now.  your  meter  appears  as  2D 
megohms  (remember,  it's  20k  ohms 
per  volt).  That  seems  like  a  lot,  but 
many  voltage  divider  circuits  for  CRTs 
are  up  m  the  multi-megohm  range, 
thanks  to  the  very  high  impedance  of  a 
picture  tube.  So.  that  20  megohms  may 
pull  the  voltage  down  by  a  significant 
amount,  say  10  or  30  percent.  In  some 
circuits  It  could  wipe  it  out  altogether) 
Andf  if  you  happen  to  be  measuring  a 
low-voltage,  htgh-impedance  circuil. 


could  apply  just  about  any  voltage  to 
the  tube's  input  without  damaging  any- 
thing, but  you'd  blow  a  ¥EV  very  fast  if 
you  ai3used  i1  So,  sen/icers  had  to  t>e 
more  careful. 

And  htow . . . 

These  days,  digital  voltmeters  have 
pretty  high  input  impedances.  Like  FET 
meters,  though,  they  are  easily  blown  if 
too  much  voltage  is  pumped  into  them. 
And  some  of  them  aren't  cheap!  Siill, 
you  can  t  t)eat  a  dtgrtal  meter  for  mea- 
sunng unvarying  signals.  If  you  want  to 
know  the  absolute  value  of  a  DC  votl- 
age,  these  things  will  get  you  closer  to 
the  truth  than  any  analog  meter  Also, 
digital  meters  have  autopolanty.  That 
is.  if  you  hoolc  the  meter  up  backwards, 
al  you  get  is  a  minus  sign  next  to  the 
value:  lt\e  numbers  will  still  be  correct 
On  analog  meters,  you  wind  up  with  a 
meter  pin  slamming  into  the  left  side, 
and  no  useful  information  Sometimes, 
you  can  even  ruin  the  meter  move- 
ment 

When  voltages  move,  though,  the 
analog  meler  is  still  more  useful,  Al- 
Ifiough  some  digital  meters  have  a  few 
segments  of  a  bargraph-type  display 
under  the  numbers,  most  don't  And. 
even  the  ones  that  do  have  them  offer 
a  small  number  of  segments,  and  thus 


limited  resolution.  It  does  beat  trying  to 
follow  wildly  char>ging  numbers,  but  it 
doesn't  touch  what  you  can  learn  fn^m 
the  subtle  motions  of  a  real  meter 
movement  In  the  old  days  (more  than 
10  years  ago),  a  good  tech  could  infer 
a  great  deal  from  walching  a  meter 
movement's  subUe  dance.  I  suspect  rt 
is  rapidly  tKcoming  a  kDSt  art,  wh»ch  is 
a  shame.  If  you  are  skifled  with  an  ana- 
log meter,  or  want  lo  be,  get  one  now 
while  you  still  can.  Or,  al  least,  don1 
throw  your  old  one  out,  I  must  admit, 
though,  that  if  I  could  only  have  one  or 
Hie  otfier,  Td  probably  go  with  the  digi- 
tal meter,  simply  due  to  the  conve- 
nience arKl  much  greater  preciskjn  and 
accuracy. 

I  Can  See 

For  watching  any  kind  of  signals  that 
move,  nothing  tseats  an  oscilloscope. 
Penod-  if  you've  spent  years  wrth  iusi  a 
meter,  your  first  experience  with  a 
scope  will  be  tike  taking  off  a  blindfold. 
Suddenly,  you  can  actually  see  signals 
going  by,  with  all  their  little  bumps  and 
SQuiggles.  It  opens  a  whde  new  world 
of  understarKling  of  what's  going  on  in 
a  circuit  Most  scopes,  though,  drift  a 
bit  and  are  not  anywhere  r^arfy  as  ac- 
curate in  absolute  terms.  So,  don't 
dJtch  your  meter  when  you  start  using  a 
scope.  You'll  find  that  you  use  them 
both  together.  In  fact,  some  expensive 
scopes  come  with  metering  functions 
built  in.  I  espeaaily  like  the  ones  with 
cursors  on  the  screen  that  let  you  mea- 
sure vottage,  time  differences  and  oth- 
er signal  parameters  right  off  the  face 
of  the  scope's  display.  Once  limited  to 
exorbitanily  pficed  laboratory  scopes, 
this  cai^bility  has  come  down  in  price 
to  an  affordatrfe  pdnt.  fve  seen  scopes 
in  the  $T,500  range  ttiat  have  it.  It's  irrt- 
portant  to  recognize,  though,  that  the 
basic  accuracy  of  the  numerica!  read- 
out may  or  may  not  be  any  better  than 
that  of  the  scope  itself,  depending  upon 
the  design, 

Pnl-PliS 

When  you  measure  voflages  with  a 
scope,  you  see  Ihem  change  over  time. 
That's  usually  good,  but  it  can  be  a 
problem,  too.  Let's  say  you  want  to 
know  fhe  voltage  of  a  power  supply's 
output  Your  voltmeter  says  13  volts, 
but  your  scope  displays  12.7  to  13,5 
volts,  because  tl>e  suppty  has  800  mV 
of  ripple  on  it.  So,  what's  the  true  volt- 
age? There  isn't  one!  Al  one  moment 
Ihe  voltage  may  be  127  and  al  the 
next.  It  may  be  13.5.  In  order  to  use 
this  information,  you  need  to  know  the 
reason  for  your  measuremeni.  If  it's 
jusi  to  get  an  average  voltage.  Id  trust 
the  voltmeter  and  go  with  13.  If, 
though,  you  need  to  protect  a  circuit 
from  anything  more  than  13  volts,  it 
pjays  10  recognize  that  the  supply  may 
instantaneously  rise  to  13,5  from  mo- 
ment to  moment.  ^n6  do  something 
abuuiit. 

Well,  there's  lots  more  to  measure- 
ment technique,  but  I'm  running  out  of 
room  for  this  month.  Next  time,  we'll 
continue  this  topic.  Until  then,  73  from 
KBIUM. 
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A  NO-RADIAL  VERTICAL 
THAT  COVERS  80  OR  75  METERS? 

THERE'S  ONE  NOW! 

No.  we  won't  insult  your  intelligence  by  tellmg  you  that  it*s  a 
''haffwave"  or  tiiat  ANY  vertical  will  operate  more  efficiently  without  a 
good  radial  system  than  with  one;  it  certainty  won*rl  If  you  want 
expensive  fairy  tales  talk  to  our  competitors!  tf,  however,  youVe  no 
room  for  even  the  smallest  radfal  system  just  install  the  most  efficient 
multiband  vertical  in  the  business,  the  HF9V*X,  over  our  counterpoise 
kit.  You'll  not  only  save  a  tidy  sum  but  you'll  work  DX  that  the  shorter 
and  more  lossy  no-radial  "halfwaves"  can't  touch  because  both  the 
HF6V-X  and  HF9V-X  use  longer  active  element  lengths  for  higher 
radiation  resistance  and  greater  efticiency  on  more  bands  than  any  of 
the  so-called  halfwaves.  Ask  for  our  free  brochure  for  complete  specs 
on  ail  Butternut  models  and  receive  technical  note  DLS-1  "Dirty  Little 
Secrets  from  the  Antenna  Designer's  Notebook^  thai  shows  you  how 
to  calculate  the  probable  efficiency  of  any  vertical  antenna  using  the 
manufacturer's  own  specs  so  you  won't  have  to  learn  the  truth  the 
hard  way! 


Model  HF9V-X  (shown  to  the  left)  lor  80/75.  40,  30,  20, 
t7, 1 5, 12, 1 0  and  6  meters. 


Model  CPX  counterpoise  kit  for  Butternut  models 
HF9V-X,  HF6V,  and  HF6V-X;  substitutes  for  ground  or 
elevated  radials,  Self-supporting  tubing  bolts  onto 
base  of  antenna.  Mast  not  provided. 

BUTTERNUT  ELECTRONICS  CO. 

P.O.  Box  1234.  Qlmito,  TX  78575  (21B)  350-5711 


THE  MAGIC  BAND  ^  SIX  METERS-  The 
great  DX  during  band  openings  and  full 

BUILTTOMIL-STD-810  2 

SPECIFICATIONS    PCS-750QH 

Frequencies:  RX 


TX 


Power: 
Sensilivhy: 

ienmnet: 
Tones: 

OCPoitr 


46-&4  MHz 
50-54  MHz 
50/5  wm 

<0.19uV 

for  12  d6  SINftO 

20 

38 

BadtHEnW 

fUSvocd 

9  amps  (typ) 


2"K>f5,5"Wx7a^t 


best  of  both  HF  and  VHF.  Enjoy 
repeater  operation  at  other  times, 

YEAR  WARRANH 

Azet 

46-54  MHz 
50-54  MHz 
5/0,5  Watls 

40 
3S 


TO  PLACE  ORDERS 
CALL  1-800-643-7655 


AQQ.3ndOTI4F 

f12vDC« 
1.5arTHis{typ) 
operates  over 

+eto+16vDC 
5.a5^H)(2.6"WKl,3"D 


PCS«7500H  MOBILE 


AZ-ei  HANDHEU 


FCOHII 


t47Ttfaff  HydeP3h(  M^  fmm  5q .  NY  1101D 
yi.ic^T<aii«  ii.«4ii«i;    (516}32S-7501  FW  (5161 323-7506 


FAST  SERVICE  -  DiSCOUNT  PRICES 


ELECTRET  MIKE 


0.3 r  diameter  X  0.325\  Q.T 
long  leads  lermmated  with  two 
pin  connector  (O.r  centers^ 

50 

each 


CAT# 
MIKE-1 8 


$1 


RECHARGEABLE 
2  Vdc  5  AH  (USED) 


Gates  ■Cycton^'^  X    Lead  Acid 
Battery.  Can  be  ganged  for  higher 
current  or  vottage,  1 .735"  dia,  X 
2.85"  high.   0.25"  quick  connect 
terrninals    Removed  from  working 
equipment      CAT#  LB-25U 


*3 


25 

each 


2.5  AMP  SOLID  STATE 
RELAY  (USED) 


Crydom#D1202 
Control  Voltage: 
3-32  Vdc 
Load: 

2-5  amps,  24-210  Vac 

C\&^n,  guaranteecf 

fund  tonal  relays, 

Standard  'hockey  puck '  size: 

2.25^' X  1.75"X0,9Q'\ 

Screw  terminals. 

ilL  and  CSA  listed. 


$3 


m 

each 
CAT  #  SSRLY-24 


COMMUNICATIONS 

SPEAKER 


leciAi- 


CHASe 


Improve  and 
amplify  the  soyod 
quality  ol  most 
tTand'held  and 
mobile  trans- 
ceivers, Ttiis 
exiensian  speaker 
for  Ham.  CB.  manne 
or  5usiness  communE- 
cations  improves  clarity  in  noisy  environments, 
Biack  case,  gnll  and  adjustable  mounting 
bracket.  6  tool  cord  witti  3.5mm  mini -phone 
plug.  2.78"  X  2.6"  X  2.r  6e^, 
CAT#  SH-3 


$6 


00 

each 


ORDER  TOLL  FREE 


1-800-826-5432 

CHARGE  ORDERS  to  Visa,  M&stercard  or  Discover 


TERMS  NO  VtNtl^HMM  OdDEft   gh^ipirg  and  tijinajing  hir  the 
48  ccrri^r^efttat  y  S  Ji  SSOOsefcnief    AH  cntifflrs  tncllMbiig  AK 

i-  Pfl  Of  Carnada  muK  pay  hJI  5iiipp«af  AM  ordArs  iJe*ve''->d 
n  CALIFOF^RA  must  tf«lud&  k>caj  stalft  saies  t3£  Ouanrtri^ 
Lirntect   NO  COD    Pnces  sut^ett  ro  cnati^  wrrhoi/t  rN>bc:@. 


CALL,  WRITE  o 
FAX  ior  a  FREE 

64  page 
CATALOG 

OoWtde  »he  US* 


MAIL  ORDERS  TO: 

ALL  ELECTRONICS 

CORPORATION 

P.O.  Box  567 

Van  Nuys,  CA  91408 

FAX  (818)781-2653 


CIRCLE  272  ON  READER  SERVICE  CARD 


ORCLE  194  OH  READER  SERVICE  CARD 
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Nuinbef  22  on  your  Feedback  card 


^  s  nuTTiDer  ££  on  your  reeai 

Hams  m^ith  ciass 


(^mfe  Perry  WB2MGP 

Media  Mentors  inc. 

Siaten  fsiand  NY  m3t3-0006 

Geography  Resources 

Most  amatetif  radio  operators  rec- 
ognize the  relationshtp  between  speak- 
ing around  the  wortd  and  sharpening 
one's  geography  skills.  Teachers  who 
use  amateur  radio  in  the  classroom  will 
attesi  lo  the  value  of  learning  geogra- 
phy  on  a  need4o-know  basis.  Adding 
relevance  and  a  little  fun  and  excite- 
ment to  the  teaming  process  is  a  win- 
ning combtnalion  to  both  gain  knowU 
edge  and  retain  11. 

A  farge  section  of  my  classroom  is 
devoted  lo  geography  reference  books 
and  matenaISp  maps,  globes,  attases. 
and  letters  arKj  stamp  abums  from  un- 
usual or  exotic  locations.  Very  often  the 
radio  manyfacturers  give  away  dass^ 
room  maps  if  you  request  them  on 
school  stationery.  With  the  world 
changirrg  as  quickly  as  if  does,  its  im- 
portant that  maps  and  geography  re- 
sources be  con  Stan  tty  updaied  in  the 
classroom.  The  reasons  for  the  updat- 
ing can  make  tor  a  great  discussion 
and  lesson. 

Sources 

The  following  list  of  resources  is 
worth  investigating.  Some  are  free,  and 
they  will  alt  make  good  additions  to 
your  class  library  and  reference  center. 


1 .  World  Game  Instttuie:  A  nonprofit 
nonpartisan  global  research  and  edu- 
cation organization  which  utilizes  a  cre- 
ative, experiential  approach  to  educa- 
tion. It  provides  computer  software,  a 
World  View  Map  series.  World  Ganrve 
Worlcshops.  and  publishes  statistical 
data  from  the  United  Nalions,  the 
Wortd  Bank,  the  World  Resources  Insti- 
tute, and  other  sources.  For  more  in  for- 
mation on  what  is  available  contact: 
World  Game  Institute.  3215  Race 
Street,  Phitadetphia,  PA  t9104;  (800) 
220-4263. 

2.  How  to  Help  Chffdren  Become 
Geographicatty  Literate:  The  NCGE 
(Nationai  Council  for  Geography  Edu- 
cation} has  published  the  booklet  How 
to  Heif^  Children  Become  Geograptii- 
caiiy  Literate.  It  helps  parents  and 
teachers  learn  how  to  teach  basic  ge- 
ography  concepls  to  children.  Single 
copies  are  free,  50  copies  cost  $7.50, 
and  100  copies  cost  $12.  For  informa- 
lion  write:  NCGE.  16A  Leonard  Halt,  In- 
diana Univefslty  of  Pennsylvania,  IfXi- 
ana,  PA  15705. 

3.  WortdWise  Newspaper:  Worid- 
S/Vise  is  a  monthly  thematic  worfd  af- 
fairs newspaper  for  grades  8-12,  Each 
issue  focuses  on  one  timely  topic  and 
features  a  center  spread  that  puts  the 
top^c  in  dear  histoncal  and  geographi- 
cal context.  The  cost  is  75  cents  F>er 
student  per  month,  or  $6.15  per  stu- 
dent per  year.  For  more  information 


Photo  B.  Eighth-grBder  Rose  K&2QMK  points  out  a  location  on  the  map  to  etgnm- 
grader  Usa. 


Photo  A.  Cafule  Perry  W32MGP  uses  globes  to  n^ake  a  point  with  eighth-graders 
Jordan  KB2PyS  and  Ren^  KB2QMR. 


contact:  WorfdWise.  Dept.  EF.  4  We^ 
Wheelock  Street,  Hanover,  NH  03755. 

4.  ZPG's  New  Elementary  Kit:  The 
Counting  on  People:  Elementary  Popu- 
latkjn  and  Environmental  Activities'"  kit 
is  designed  for  teachers  of  grades  orie 
through  six  The  kit  contains  150  Sf^ral- 
boiind  pages  of  fun  elemenlary  popula* 
tion  activities  and  student  worksheets 
which  can  be  easily  reproduced.  The 
cost  is  $19,95  plus  $1.50  for  shipping 
and  handling  from:  Zero  Population 
Growth.  1400  16lh  Street.  NW  Suite 
320,  Washington,  DC.  20036. 

5.  Poster  Education:  The  Global 
Poster  Corporation  has  produced  over 
20  posters  with  the  Five  Themes  of 
Geography  in  mmd.  A  detailed  ready- 
to*use  set  of  lesson  pians  is  enckDsed 
with  each  poster.  For  a  brochure  tie- 
scnbing  the  posters  contact:  Poster  Ed- 
ucation, 5  Howland  Road,  PO.  Box 
8774,  Ashevine,  North  Carolina  28BU; 
(704)  253-4995, 

6.  Free  ERIC  Digest  The  Cleartng* 
house  for  Social  Studies  and  Social 
Science  Education  is  ottering  free 
Digest  copies  and  a  packet  of  basic 
information  on  the  ERIC  system  In 
general  and  the  ERIC  Clearinghouse 
for  Social  Studles/Social  Science 
Education  specifically.  For  questions 
or  to  request  materials  contact:  Vicki 
J.  Schlene.  (BOO)  266-3815;  vschlene 
@indlana,edu. 

7.  Aliiance  Yetiow  Pages:  Maryca- 
role  Deane.  a  California  TO,  has  conv 
piled  a  1 2-page  directory  of  pubtica- 
tions  and  materials  which  have  been 
produced  under  the  auspices  of  ihe 
various  Geography  Ailiances.  Included 


are  tesson  plan  collections,  thematic 
teaching  ideas,  software,  tjumper  stick- 
ers and  a  T-shirt.  A  copy  of  the  Ailiance 
Yeifow  Pages  can  be  received  for  free 
by  contacting:  NYGA,  Department  ot 
Geotogy  &  Geography.  Hunter  CoJtege- 
CUNY,  695  Park  Avenue.  New  York* 
New  Yof1<  10021, 

B.  Sociat  Studies  Standards:  The 
National  Council  for  the  Social  Studies 
has  published  Expectations  of  Excel* 
fence:  Cufncutum  Standards  for  Social 
Studies,  This  ctocument  sets  down  the 
frame  work  for  a  K-12  social  studies 
program  which  can  be  integrated  with 
the  other  national  standards  in  geogra- 
phy, economics,  civics,  and  govern- 
ment. Performance  expectations  are 
also  tnciuded.  The  130-page  tMok  can 
l>e  purchased  for  Si 5  for  non-memtsefS 
and  SI 2.75  for  NCSS  members,  pius 
$2.50  for  shipping.  To  receive  a  copy 
write  to:  Whitehurst  a  Ciaiit.  100  New- 
field  Avenue,  Raritan  Center,  Edison. 
New  Jersey  08837;  (800)683-0612. 

9.  Geographic  Inquiry  into  Global  Is- 
sues  (GIGI):  Encyclopedia  Britanica  Ed- 
ucational Corp.  has  developed  a  set  of 
secondary  instructional  materials  that 
give  teachers  an  alternative  from  stan- 
dard  geography  texts  through  the  use  of 
a  CD-ROM  arxJ  three  videodiscs.  For 
more  information  on  GIGI,  contact: 
James  Dunn,  RO.  Box  6115,  Boulder, 
Colorado  80306-6116;  (303)  440'7505. 

if  you  use  any  of  these  materials  in 
a  successful  itesson  in  conjunction  with 
your  ham  radio  classes,  please  let  me 
know  so  we  can  share  your  experi- 
ences with  other  teachers  and  instnjc- 
tors. 
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Never  Say  Die 

Continued  from  page  4 
Arrogant  Scientists 

Working  in  the  cold  fusion  field  has 
braughl  me  into  contact  with  both  open' 
and  closed-minded  scientists,  I  don*i 
mind  tf  a  scientist  or  anyone  else  for 
that  matier,  disagrees  with  others  atiout 
sonneihing.  What  annoys  me  is  when 
someone  strongly  disagrees  about 
something  that  they  haven't  bothered  to 
flfKl  out  about. 

"Weiir  I  hey  say.  "everyone  knows* 
fiUGfi  arvd  such.  Oh.  baloney.  Sure,  we 
know  quite  a  (ot  about  Ihings  we  can 
see  and  feel.  When  ii  gets  to  Itie  micro 
and  macro  we  know  [ess  Okay,  matier 
is  made  of  molecules.  Molecules  are 
made  of  atoms.  Atoms  are  made  of 
electrons,  protons,  neutrons  and  stufl. 
Yean,  and  wtiat  are  they  made  of?  Well, 
quarks.  And  tftey're  made  of  sub^ 
qu3rks.  And  then  what?  We  have  no 
idea  of  how  many  more  layers  this  goes 
. . .  levels  of  abstraction.  If  theyVe  some 
kind  of  energy,  what  kind? 

On  Uw  macro  end  cosnnologists  are 
theorizing  aH  over  the  place.  The  Big 
Bang  comes  and  goes  in  poputarrty  as 
astronomers  and  astrophyscists  come 
up  with  new  data  wh^ch  requires  retheo- 
rizing  to  explain  the  r»p5w  data.  So  they 
argue  over  an  SKpanamg  universe  that 
isn't  expartdrn^  Mlo  anythirvg.  They  the- 
orize about  parallel  universes,  worm- 
holes  arxJ  super  stTir>gs.  Then  some  as- 
tronomers screw  it  all  up  by  discovering 
that  our  whole  end  of  the  universe 
seems  to  be  moving  off  {o  the  left  at 
435  mites  per  second ^  attracted  by  no 
one  has  a  clue  what  or  perhaps  re- 
pelled Liberals  should  like  thai. 

If  you  ve  been  reading  Newsweek 
and  Time,  you  know  thai  astronomers 
and  cosmologists  are  baitling  each  oth- 
er over  a  welter  of  contradicting  Iheo- 
ries.  Cover  stories,  no  less.  Every  time 
a  group  of  astronomers  comes  up  with 
new  information,  tt  seems  to  blow  all 
previous  theories  into  hypers  pace, 
htave  you  been  reading  about  the  Great 
Wall?  Tbe  Great  Attractor?  TTie  missing 
Dark  Matter?  Don't  wait  lor  tine  scien- 
tists to  agree  before  plunging  into  this 
mess  because  you  aren't  likely  to  live 
that  long. 

Yes,  of  cnyrse  1  can  recommend  a 
couple  of  good  books.  One  of  the  best 
and  most  readable  is  Explonng  the 
Physics  of  the  Unknown  Universe  by 
Milo  Wolff.  It's  $15  in  paperback,  so 
look  lor  it.  MiJo  is  a  good  friend  and  one 
of  my  scientific  advisors  for  *Cold  Fu- 
sion* Also  in  paperttack.  at  $14,  Is  TM 
Big  Bang  N&vBf  Happened  by  Eric 
Lemer. 

I've  a  news  flash  for  you:  Scientists 
are  no  smarter  than  most  of  the  rest  of 
us.  They  don'i  even  know  much  more 
about  most  things  outside  their  special 
niche  tt^an  we  do.  The  major  difference 
IB  ttiat  ttiey  tiave  taken  ttie  bme  to  learn 
a  whole  lot  about  one  thing.  They've 
become  experts  on  it.  Well,  you  11  be 
surprised  at  how  fittJe  effort  it  lakes  to 
catch  up  with  most  of  these  speciaiisis. 
When  I  tackled  ham  teletype  I  started 
from  ground  zero.  Within  a  year  I  was 


wiWng  artk:tes  and  then  I  wrote  the  first 
book  on  ibe  subject  and  had  a  regular 
column  on  it  in  CO.  And  I  didn't  do  any- 
thing that  anyone  else  with  the  guts  to 
tackfe  the  subject  couldn't  have  done. 

When  mcrocompyters  came  along  I 
decKied  it  was  lime  to  leam  about  I  hem. 
When  I  discovered  ibat  there  were  no 
decent  t)ooks  or  magazines  to  tielp  me, 
t  started  Byte,  I  Knew  thai  tfiJs  incredible 
new  development  would  spawn  a  need 
for  information,  i  was  right.  When  I 
started  It  t  had  to  hire  an  editor  who 
knew  about  computers,  A  year  later  I'd 
learned  enough  about  computers  to  edsi 
my  next  magazine  in  the  fiekf,  ar>d  to  be 
out  lecturing.  That  wasn't  a  matter  of 
any  great  brilliance  on  my  part^  just  the 
result  of  a  lot  of  hard  work. 

The  compact  disc  got  me  involved 
wifti  digftaf  recording,  so  I  had  to  start 
fresh  in  that  field.  No.  I  haven't  deen 
watching  Geraldo,  Oprah,  Donahue  and 
such.  No  ball  games.  No  quiz  shows. 
Darned  few  sitcoms.  But  I  have  read  a 
bunch  of  books  and  attended  confer- 
ences. It's  your  option  whether  you 
want  to  be  an  expert  in  something  or  a 
dummy.  None  of  this  stuff  is  very  diffi- 
cuii  to  understand  if  you  bother  to  read. 
Well,  mo5t  of  (1. 1  have  lo  admit  to  tjeing 
over  my  head  on  particle  physics, 
where  ihere  are  over  2130  panicles  fly- 
tng  around.  But  Im  working  al  (t.  so 
maybe  by  next  year  I'll  al  least  be  able 
to  ask  ttie  eicperts  qiiesiions. 

Amateur  radio  is  in  desperaie  need 
of  some  praneers.  Here  we  are.  stuck  in 
the  1960s  with  our  technology.  We 
should  be  using  digital  voice  and  devel- 
oping our  own  data  compacting  algo- 
rilhms.  We  shoutd  be  zapping  data 
tbrougn  our  nam  satellites  al  28.3  k&.  al 
the  least  instead  we  are  still  frgtiting  in 
pileups  wtien  someone  comes  on  from 
a  rare  country.  Or  not  rare,  if  barvd  con- 
ditions are  lousy,  Heck,  I've  seen  pile- 
ups just  for  Venezuela  when  DXers  get 
really  desperate 

With  Itie  Internet  k)oming  as  an  al- 
ternative to  amateur  radio,  we'd  better 
get  cracking  We  have  the  satellite 
bands.  We  even  have  some  satellites. 
What  we  don't  have  is  the  technology. 
We  got  started  with  packet  around  20 
years  ago,  and  have  been  progressing 
at  a  snairs  pace  ever  since.  We  pio- 
neered sideband  40  years  ago  and 
haven't  budged  an  trvdh  since.  We  got 
busy  wilti  repeaters  25  years  ago  and 
we've  hardly  seen  a  smidgan  of 
progress  since.  In  1970  I  had  a  re- 
peater on  a  local  mountain  which  re- 
peated on  either  10m  or  6m  as  well  as 
2m.  How  many  do  we  have  fike  that  25 
years  later?  I'ze  regusted. 

Neither  my  mail  nor  my  reading  of  a 
Stack  of  ham  club  newsletters  every 
month  give  me  any  cause  for  hope. 
How's  about  geiiEng  off  your  duff?  I 
want  to  start  seeing  some  articles 
showing  progress.  And  no.  you're  not 
too  old  to  sian  something  new.  fm  73 
and  busy  leamir>g.  Doc  Patterson,  the 
chap  who  got  the  first  cold  fusion 
patent,  is  my  age.  When  a  nine-year- 
old  girl  can  get  an  Extra  Class  licket 
and  a  73-y ear-old  mveni  circles  around 
some  of  the  world's  top  laboratories. 


what's  your  excuse? 

If  you  can't  provjde  some  articles  for 
me  to  publish  to  help  [oil  us  into  action, 
at  feast  review  some  books  we  can 
read  that  may  help  us  gel  started. 

It's  Impossible 

When  John  Campbell  W22GU,  the 
editor  of  Analog,  told  me  about  the 
Heironymous  Machine  I  frankly  didn't 
believe  him.  It  was  just  loo  preposter- 
ous. It  violated  everything  I'd  been 
taughL  tt  violated  my  experience,  tt  was 
obviously  completely  impossible.  Then 
came  Henry  Gross'  Wishing  Machine, 
which  was  even  more  absurd.  John 
was  an  amazing  genius  and  he  was  in- 
to everything  A  lunch  with  him  was  like 
riding  an  intellectual  roller  coaster, 
going  Into  electrochemistry  for  a  few 
minutes,  then  into  nuclear  physics, 
psychology,  sociology,  and  so  on.  But 
when  he  came  up  with  stuff  thai  was 
patently  absurd,  even  though  the 
machines  had  been  patented,  I  roiled 
my  eyes, 

I  had  the  same  reaction  when  pyra- 
mids  came  alor^.  Littte  paper  pyramids 
can  sharpen  razor  blades?  Sure.  And 
mummify  dead  animals?  Har-de  har 
But  what  if  tittle  paper  pyramids  really 
can  sharper}  razor  blades  and  there  are 
photomicrographs  lo  prove  it?  What  do 
you  do  when  sometfimg  Is  clearly  im- 
possibte,  yet  il  happens? 

Well.  G.  Harry  Stine  has  fiendishly 
come  up  with  seven  machines  you  can 
build  for  yourself  and  test  They're  alt 
simple  to  make,  and  the  really  Irritating 
part  is  that  every  blessed  one  of  them 
works.  None  of  them  shoutd  or  even 
ooitkl  possibly  work.  The  nice  part  ot  it 
is  that  they  all  wiil  work,  wnetl^er  you 
believe  they  will  or  not.  Even  worse, 
they  II  work  with  the  doubte^ind  scien- 
tific test  too.  You're  going  to  have  to 
face  the  fact  thai  they  all  do  work  and 
that  we  haven't  a  scientific  clue  as  to 
why. 

The  scientific  appn^ach  to  aH  this  Is 
to  pooh-pooh  il  and  rwt  bottier  to  lesl 
any  of  them  since  there's  no  known 
way  they  can  possibly  wortc.  That's  the 
approach  some  old- line  scientists  have 
used  with  cold  fusion,  and  never  mind 
the  dozens  of  labs  around  the  world 
generating  completely  unexplainable 
large  quantities  of  t^eal.  It  isn't  possible, 
therefore  there's  no  reason  to  ctveck  it 
out. 

Now,  if  you'd  Ifke  lo  upset  yourself 
and  prove  the  completoly  impossibie  Is 
real,  invest  In  Stine's  book.  It's  207 
pages  in  paperback  and  is  available 
(rom  Top  o(  the  Mountain  Publishing. 
Box  2244,  Pinellas  Park  FL  34664. 
Send  S1S  (postpaid)  lor  Stine's  Amaz- 
ing and  Wonderfut  Mind  Machines  You 
Cbh  Build. 

The  book  shows  the  tube  version  of 
the  hlelronymous  h^chine.  as  weil  as  a 
transistorized  versk)n,  and  even  a  new 
IC  model  thai  you  can  assemble  m  a 
few  minutes.  This  gadget  will  tell  you 
what  metals  are  In  anything  you  put  by 
the  input  coif,  and  what  percentages  of 
each  metal.  This,  of  course  is  complete- 
ly impossible.  But  it  gets  worse.  You 
detect  the  presence  of  metals  by  feeling 


a  plastic  or  glass  plate  whidi  is  over  ttie 
output  coif,  yes,  this  lool  thing  wifl  work 
wtiether  you  believe  it  or  not.  iril  work 
lor  most  people,  but  not  all.  Around 
80%.  And  for  those  for  whom  Et  works,  it 
works  repeatably.  even  when  the  oper- 
ator has  no  clue  as  to  what  is  being 
tested. 

It  gets  worse.  The  damned  thin§ 
keeps  right  on  working  with  the  power 
turned  off.  Working  repeatably.  Now  ex- 
plain thatXo  someone.  But,  alas.  It  gels 
even  worse.  It  turns  out  you  can  re^ 
place  that  IC  drcuit  wtth  an  inked  draw- 
ing of  the  circuit  connected  to  the  inpal 
and  output  cofis  with  thread  instead  of 
wire,  and  it  keeps  right  on  wodting,  like 
the  Energizer  Bunny.  You  do  have  to  re- 
Ink  the  battery  drawing  now  and  then  to 
keep  it  running.  Apparently  the  battery 
drawing  runs  out  of  juice  wtien  the  ink 
begins  to  lade. 

All  this  IS  pure  hoakum,  righf^  it's  so 
foolish  you'd  never  try  to  build  even  the 
simple  machines  thai  Sline  describes  in 
detail.  It's  not  worth  reading  about. 
Okay.  fine,  don't  look  through  Galileo's 
telescope.  Don1  tiang  a  couple  nickels 
in  a  potassium  carbonate  solution  and 
see  If  excess  heat  is  genereted.  Laugh 
and  jeer  at  gullible  old  Wayne.  ObvKDUs- 
iy  I'm  losing  what's  left  of  my  marbles. 
Well,  thafs  what  a  bunch  of  readers 
were  saying  when  I  started  pushing  2m 
FM  and  repeaters  back  in  the  1960s, 
They  $akJ  it  again  when  1  pushed  micro- 
computers in  1975.  I  sure  must  have 
started  out  with  one  big  bag  of  mad^les 
to  tose  so  many  and  still  keep  going.  So 
make  poor  old  Wayne  look  dumb.  Get 
the  book,  buitd  the  gadgets  Sline  de- 
scribes, and  prove  Ihey  positively  won't 
work  by  lestir»g  ihem  yourself  and  on  a 
bunch  of  friends. 

My  grandfather  showed  me  how  to 
dowse  with  a  beech  tree  branch  when  t 
was  about  seven  years  old.  II  worked 
for  both  of  us.  Dowsing  works  just  fine 
for  people  all  around  the  world.  They 
dowse  tor  water^  oil,  minerals,  under- 
ground pipes,  and  so  on.  Nobody  has  a 
clue  as  10  how  or  why  dowsing  works, 
so  the  pathological  skeptics  just  refuse 
to  accept  It.  To  me,  when  something  un- 
explainable  happens,  that's  the  lime  to 
start  finding  out  why  not  the  time  lo  say 
it's  all  a  lake,  never  happened,  and 
ignore  it.  We've  lost  a  lol  of  valuable 
knowledge  and  experience  via  patho- 
logical skeptic  pressure. 

Just  look  at  what  the  head  of  the 
DOE  has  been  able  to  do  to  the  Ameri- 
can cold  fusion  research  effort  He  al- 
most single-tiandedly  has  put  America 
way  behind  nrvany  otfier  cour^tries  m  ttiis 
r>ew  field;  Japan  in  partkrular.  The  coW 
fusion  pioneers  in  India  and  Italy  are 
herns,  here  Ihey  were  ridiculed  and  hu- 
miliated. Well,  that's  what  happens 
when  our  governmeni  gets  mvoived 
with  iust  about  anything.  The  goven> 
ment  seems  ahia  to  screw  up  eveiy- 
thing  ft  does. 

Virtually  every  major  contributor  lo 
health  care  cost  esoaiation  has  been 
caused  by  government  meddling.  Ditto 
our  school  system,  which  is  the  worst  in 
the  developed  worid.  and  making  us 
less  and  less  competitive  with  the  far 
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better  educated  people  in  ot^er  coun- 
tries. When  Bulgarian  school  kids  easily 
outperlorm  ours  it's  almost  time  to  do 
somethirvg  about  getting  the  govern- 
ment mil  of  the  education  business.  I 
keep  haipjng  on  that,  donl  I?  Welt^  you 
aren't  do/ng  anything. 

Now  send  for  that  book  and  stop 
procraslinating.  And  renew  your  sub- 
scription to  73  white  you're  at  it.  Heck, 
subscribe  to  flatf/o  fun  too.  it's  only 
$35  for  the  combo  {evfery  radb  and  TV 
program  ends  with  a  commerclaU 
right?}. 

Committlfig  Slow  SuicliSe 

Every  now  and  then  a  reader  sends 
me  a  newspaper  or  magazine  article 
claiming  that  the  evidence  that  magnet- 
k:  fields  can  make  people  sick  is  exag- 
gerate<j  Just  as  the  tobacco  companies 
spent  big  money  to  buy  scientists  to 
daim  that  they  hadn't  yet  seen  any  con- 
clusive evidence  connecting  smoking 
and  cancer,  the  power  companies  are 
buying  as  many  scienijsts  as  they  can 
to  keep  from  being  forced  to  re -route 
power  lines  away  from  schools  and  to 
move  distribution  transtormers  away 
from  houses. 

If  yoiiVe  been  readirig  my  stuff  for 
long  you  know  that  Vm  not  a  Chicken 
LitUe.  I  (to  my  homeworl^  csrefuHy  be- 
fore I  go  out  on  a  Ifmb  and  report  what 
I've  found  to  you.  YouVe  never  seen 
me  getting  all  het  up  over  acid  rain,  the 
nuclear  winter,  the  greenhouse  effect, 


Alar,  and  atl  those  other  similar  "sden- 
tific"  ecoscares. 

For  those  who  have  been  brain- 
washed by  the  meda  and  aront  sure 
thai  oJd  Wayne  is  on  firm  ground.  I've 
cited  several  excellent  books  on  the 
subject.  Well,  there's  another  one  just 
out.  Stop  being  chintzy  and  spend  the 
10  budts.  Look  for  The  EMF  Book  by 
Mark  Piosky;  Warner  Books  67004-9. 

For  several  years  I've  had  a  lisi  of 
the  scienlific  papers  reporting  on  re- 
search in  the  field  posted  on  the  73 
BBS.  Hundreds  of  papers.  On  severai 
occasFons  this  bfeliog raphy  has  come  in 
handy  for  groups  fighting  power  compa* 
nies  who  have  wanted  to  string  high 
tension  wires  near  their  homes  or 
schools,  helping  them  win.  When  the 
BBS  activity  fell  off,  with  most  readers 
turning  to  the  Internet  for  entertainnneni, 
i  closed  down  the  BBS.  tf  there's 
enough  interest  we  mighi  post  the  l^st 
on  the  Internet,  It  runs  to  around  80 
pages,  so  it's  not  trivial. 

Th«  Meaning  For  Hams 

If  you  are  in  an  area  where  you  are 
in  much  rmre  than  1  mlligauss  of  mag- 
netic field  you  are  adding  to  your  risks 
for  any  number  of  illnesses.  These 
fields  have  much  more  of  an  effect  on 
rapklly  growing  things,  like  kids  and  ba- 
bies during  pregnancy.  And  remember, 
the  changes  in  the  DNA  which  these  mt- 
Cfocurrents  cause  are  not  going  to  be  in 
any  way  beneficial.  When  you  damage 


DNA  you  am  causing  long-term  Forrest 
Gump-type  problems.  Ditto  when  you 
screw  with  your  immune  system. 

Your  body  is  generating  all  kinds  of 
stuff  that  can  cause  trouble  when  your 
immune  system  slacks  oft.  Millions  of 
tiny  cancers,  and  so  on,  are  handled  by 
your  immune  system.  Unless  it  gets 
damaged,  in  which  case  ail  k^nds  of  aw- 
ful things  can  re  suit.  Micro  magnetic 
fields  interfere  with  the  communication 
between  your  cells,  interfering  with  their 
normal  function.  This  probably  explains 
why  hams  have  such  an  elevated  can- 
cer risk  compared  10  the  average  couch 
potato. 

You  should  get  a  miligaussmeter 
and  check  out  the  fields  m  your  shack. 
Your  transceiver  may  not  be  ati  that 
bad,  but  if  you're  running  a  linear, 
you're  probably  going  to  find  thai  you 
have  to  move  it  several  feet  from  where 
you've  been  using  it  to  get  the  field 
down  to  a  safe  levet. 

Tlie  worst  problems  aren't  from 
steady  fields,  but  from  rapidly  changing 
fields.  This  is  suspected  to  be  the  rea- 
son there  are  so  many  illnesses  report- 
ed near  power  company  substations, 
where  huge  transients  are  generated 
regularly,  if  you  are  a  CW  operator  and 
are  running  a  linear  within  a  few  feet  of 
your  body,  th^  couki  explain  why  you 
have  gradually  turned  into  a  menial 
basket  case  and  have  been  writing  real- 
ly stupid  letters  to  me. 

Sure,  1  joke  about  the  surprising 


number  of  Extra  Class  hams  who  are 
certifiable  nut  cases,  but  there's  a  lot  of 
data  suggesting  that  I  may  not  be  eicag- 
geratmg  as  much  as  t  preterKl.  The  Ex- 
tra Class  hams  1  know  who  are  the  san- 
est are  \t\<sse  who  cheated  to  get  their 
tickets  and  who  never  operate  CW.  Hm- 
mm,  perhaps  a  good  ham  lawyer  could 
bring  a  class  action  suit  against  the 
FCC  for  forcing  hams  !o  drive  them- 
selves crazy  with  the  code? 

But,  in  addition  to  screwing  up  the 
brain,  if  CW  is  also  causing  cancers, 
why  lake  unnecessary  chances?  Move 
the  linear  J  have  no  problem  with  hams 
enjoying  CW.  tt  s  fun.  But  thaf s  no  rea- 
son  to  slowly  accelerate  ttie  receipt  of 
your  Silent  Key  certificate.  We  all  have 
enough  problems  keeping  our  immune 
systems  in  good  shape  as  it  is.  It  gets 
weakened  when  you  gel  too  tired,  or  If 
you  have  a  serious  trauma.  This  ex- 
plains why  spouses  often  die  shortly  af- 
ter ttieir  husband  or  wife  dies.  The  trau- 
matic shock  lowers  the  immune  system 
so  that  any  passing  germ  or  virus  can 
grab  hokJ  and  do  ttiem  m.  For  irtstance, 
about  33  hours  after  a  fight  with  your 
wife  you  can  expect  a  cold  or  some 
kind  of  seeming  accident. 

WeVe  very  fortunate  that  one  of  the 
works's  leading  researchers  in  the  EMF 
field  is  Dr  Ross  Adey  K6UL  I've  pub- 
J  is  bed  his  testimony  twfore  Congress  in 
73.  He  testified  on  the  dangers  of  cellu- 
lar telephones,  police  radar  units,  and 
magnetic  fieWs  around  the  home. 
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If  you  or  your  family  are  still  using 
electric  blankets.  you*ie  askirtg  for  ma- 
jor protilems.  Most  of  the  other  home 
electronic  equipment  is  fairly  benign,  of 
is  u$ed  for  only  a  short  time.  But  if 
you've  seen  some  of  trie  photos  of  guys 
who  tost  ttieir  chins  to  carKier  due  lo  us- 
ing etectiic  shavers,  yoo'd  better  ynder- 
stand  what  a  few  added  mifigatjss  ap- 
plied regularty  can  do. 

The  most  vulnerable  are  youngsters, 
but  extended  exposure  can  do  in  even 
the  nastiest  of  old-timers. 

Making  Money  From  EMFs 

You  can  get  some  darned  good 
gaussmeters  now  for  well  under  $1CX}. 
An  enterprising  ham  or  ham  club  could 
make  a  good  buck  and  do  a  fabulous 
public  service  by  gaussing  out  homes 
and  businesses  tor  people.  And  every 
member's  ham  shack.  Buy  a  meter  arxl 
then  charge  S20  or  so  to  check  cus* 
tomers  for  dangerous  magnetic  fieJds. 
How  bad  Is  it  around  their  microwave? 
Around  ^eir  computer?  Their  projection 
TV? 

With  ctassified  ads  in  the  local  pa- 
pers, want  advertisers,  and  sftopfiers.  a 
club  could  be  kept  busy  gaussing  out 
ihe  town.  At  the  teast  it  could  be  a  nice 
spare-time  busfntss  for  someone.  Print 
14]  a  nice-looking  certificate  you  can  Is- 
sue showing  the  home  or  business  to 
be  tree  ol  dailgerous  magnetic  fields. 

As  you  ftnd  aAd  eliminate  magnetic 
fields  you  can  send  releases  on  your 
work  lo  the  media  and  thus  get  more 


publicity  for  your  work,  and  for  the  ham 
dub.  irif  be  nice  to  be  seen  as  some- 
thing other  than  a  bunch  of  techno- 
nerds  with  those  ugly  big  radio  towers 
who  cause  Interference  to  TV  and  hi-fi 
systems.  And  who  icnows,  the  publicity 
could  gel  some  kids  to  esctiew  TV  and 
come  to  a  club  meeting  so  your  old- 
timers  can  make  ttiem  wish  ttiey'd  r^ev- 
er  come. 

Memory  Loss 

A  reader  bought  a  brand-new  rig, 
one  with  a  bunch  of  memories.  But  he 
found  mat  when  ne  turned  off  the  rig 
the  memories  evaporated  Thai  didn't 
seem  right  to  him.  so  he  went  back  to 
the  store  where  he  bought  It  and  asked. 
This  was  a  branch  of  a  national  ham 
chain,  mind  you  The  salesman  saW  oh 
yes,  thaf  s  the  way  these  rigs  worlt.  He 
then  demonstrated  this  with  The  one  on 
display.  SuiB  enough,  the  nf^emortes  all 
blew  away  wtten  the  power  switch  was 
turned  off. 

Now,  being  one  of  the  small  percent- 
age of  hams  who  had  managed  to 
graduate  from  college  with  some  read- 
ing comprehension,  our  hero  did  the 
unbelievable— tie  consulted  the  tnsiruc- 
tion  book.  Vep.  the  memories  were  sup- 
posed to  survive  minor  emergencies 
such  as  turning  off  the  big  switch.  The 
power  source  for  the  memories  was  a 
small  tfthium  battery  buried  deep  instde 
the  morTster.  Very  de€p. 

Our  hero,  only  semi -daunted  by  this 
news,  got  out  his  loots  and  stahed  the 


excavation.  What  he  eventually  found 
at  the  bottom  of  the  pft  was  a  dead  lithi- 
um battery.  Would  you  believe  that  the 
manufacturer  had  soldered  the  thing  in? 
After  a  short  memorial  service,  more 
niled  with  oaths  than  eijlogl^,  our  hero 
carefully  soldered  in  a  new  lithium  bat- 
lery.  making  sure  nol  to  fry  the  battery 
in  ihe  process — which  may  be  what 
happened  to  the  factory-insiafled  bat- 
tery—and refilled  the  excavation.  Yes, 
of  course  the  rig  worked  just  fine,  com- 
plete with  more  permanently  memo- 
hzed  frequency  settings. 

So.  I  suggest,  if  you  buy  a  rig  with 
Alzheimer's,  take  it  back  10  ihe  store 
and  dofi'l  fall  for  any  baloney.  Let  them 
disinter  and  resurrect  the  deceased 
battery. 

O*  course,  If  this  whole  memory 
business  is  more  than  you  can  deal 
wtth,  then  never  mind. 

Rghting  Senility 

This  ts  a  subject  which  should  be 
near  and  dear  to  at  least  70%  of  the 
active  hams.  In  case  you  don't  read 
the  Wall  Strmt  Joumai,  you  missed  an 
interesting  article  on  warding  off  senility. 
Luckily  reader  N8PWY  is  a  much  better 
person  than  you  and  keeps  his  Uncle 
Wayne's  need  for  interesting  clippings 
in  mind.  Wayne  does  not  read  any 
newspapers,  No  time.  So  it's  up  to  you 
to  check  through  your  papers  and  dip 
out  and  send  me  anything  having  to  do 
with  UFOs,  ham  radio,  medical  facts, 
scuba  dlvJng,  and  so  on.  I  havenl  made 


any  secret  of  what  interests  me,  sq 
keep  some  scissors  handy. 

Anyway.  It  turns  oyt  that  not  only 
should  you  be  out  there  walking  briskly 
for  a  couple  of  miles  a  day,  getting 
some  actual  sun  rays  into  your  eye- 
balls, taking  your  vitamins^  ahd  stuff 
like  that,  your  brain  also  works  on  Ihe 
use*rt*or-iose'it  basis.  Once  you  start 
vegetating,  your  brain  Is  going  to  turn 
Into  a  turnip.  So  stop  beefing  about  my 
editorials  not  all  being  about  amateur 
rad*o.  Start  getting  some  of  itve  books  I 
recommend.  Get  some  others  too.  And 
K  you  find  any  that  are  real  interesting, 
let  me  know  so  1  can  buy  ihem  too.  I 
may  suffer  from  a  iot  of  old-age  mm- 
eries,  but  turning  senile  isn't  likely  to 
be  one  of  them.  I  read  every  minute  I 
can  spare.  I  jog  a  couple  miles  every 
day.  \  take  my  vitamins,  i  eat  health- 
ily The  result  is  thai,  despite  some 
recent  massive  emotronal  traumas 
caused  by  crooked  employees,  Vm 
going  strong. 

This  is  one  of  the  reasons  ttiat  peo- 
ple who  retire  and  take  it  easy  die  so 
fast.  Getting  out  there  for  golf  may  give 
you  exercise,  btrt  It  isn't  going  to  keep 
your  t>rain  from  lunMng  into  puddmg.  It 
isn't  too  late  to  get  some  books  and 
start  learning.  Or  maybe  taking  on 
some  kids  for  elmering.  Or  even  some 
doddering  old-timers  who  coukj  use  the 
company  ham  radio  offers.  You  sure 
don't  get  tooely  iwhen  you  have  a  ham 
rpg  at  hand,  and  k>rteliness  is  one  of  ]he 
major  senior  comfitaints. 
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6-B  hours  from  complete  discharge. 

Sealed  lead  acid  case,  can  be  recharged  to 
100%  without  memory  effect  o1  l\liC3ds, 


The  POWER  POCKET  is  ivaHitie  from  mosf 

.  NC£  COMPANY 

1^75  N.  Grove  Strert 

Anarieim,  CA  93805 

(300)962-2611 
(714)630-4541 
Fax  (7UI 630-7024 


pgWES 


rociET 


.1 


The  Only  Mat&rial  That  Will  Adhere  Id' 
Polyvinyl  or  Vinyl  Outer  Goat  iacPce^! 


Forms  around  and  seals 
odd 'Shaped  Uumqs, 

Non-contaminaling  and  non- 
conductive. 
Widfi  ambient  1  a  mperature  mnge 

Stays  flexible  for  )^eari  insuring 
moisture-proof  connections. 
Reusable— quick  dasconneciion 
and  resealing  with  same  mamriaL 
A  musMoreatenJte  TV- 
micro  wave  work. 
Hundreds  of  uses. 
Moistureproolsall  connections. 


•piu-^gn  iBAiwiii  in 

towtcd  iiMiiif].  kit*i 
wrtpplng.  mcild  lo  form  i 
imeailT  suffflce  wd  ferct 

EFFilcTl^ 
IKf$TllRimOOf 


I 


I 
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ORCLE  54  ON  READER  SERVICE  CJU^D 


EVERY  LNB  AND  COAXIAL 
CONNECTOR  NEEDS  COAX^SEAL 

(Trial  packet  for  4  connectors -$1 .00  ppd/) 


UNIVERSAL  ELECTRONICS,  INC. 

45SS  Gfoves  Road.  SiJit«  %2     CQlumbut,  OH  4^233 
Phone  (ei4f  ee6-4G0S  -  Pk%  |et4}  866-1 2DT 
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^^^  Nuifitier  23  on  yo 

Special  events 


your  Feedback  card 


Ham  Doings  Around  the  World 


listings  are  free  of  d\arge  as  spacs  permits.  Pfesse  seffd  us  your  Spedat  Event 
two  months  rn  advance  of  !ne  issue  you  want  St  to  appear  in.  For  exampte,  if  you 
want  ft  to  appear  in  the  April  issue,  we  should  receive  it  by  January  31. 
Provide  a  dean  concise  summary  of  the  essentiat  detaiis  about  your  Speclai  Event. 


JUNE  3 

KNOXVILLE,  TH  Tt^e  Radio  Amateur 
Club  of  Knoxville  will  hold  its  29th  annu- 
al Hamfest/Computer  Fa[r  at  the  Jacobs 
BIdg,  m  Chidowee  Park,  from  a  Ay-3 
PM.  Setup  Fri.  eve.  antJ  before  Ihe 
doofB  open  on  Sat  VE  Exams.  Talk-in 
on  H7.30  and  22450.  Call  Angela  Crfg- 
ger  /WflPa  (6t5}  694-90T1. 

JUNE  4 

BUTLER,  PA  The  41st  Breezeshoot- 
ers'  Hamfest  will  be  heJd  8  AM-4  PM  on 
the  Bulter  Farm  Show  gr&unds.  Talk-in 
on  147.96^.36.  To  reserve  Flea  KAarket 
iat>les,  send  dheck  for  $is  per  toiile  and 
an  SASE  to  Rey  Whanger  W38fS.  5530 
Cove  Run  Rd.,  Cheswick  PA  15024- 
9451.  For  General  info  dall  the 
Breezeshooters'  Hotline  at  (412}  62S- 
3694. 

MANCHESTER,  Ut  The  13th  annual 
Chelsea  Swap  'N  Shop  will  be  ^keid  by 
Ihe  Chelsea  ARC,  Inc.  at  the  Chelsea 
Fairgrounds,  starting  at  8  AM.  Flea  Mar- 
ket Setup  at  6  AM.  Talk-ir;  on  146.980 
Chelsea  Rptr.  For  info,  mail  your  re- 
quest with  an  SASE  to  Chelsea  ARC, 
inc.,  P.O.  Box  325.  Manchester  Mi 
4St58;  or  call  Gary  R  WM^rjay&r,  (3f3} 
428-9398, 

MANASSAS,  VA    The  Ole  Virginia 


Hams  ARC  will  spoiisor  the  Manassas 
Hamfest/Computef  Show  at  the  Prince 
William  County  Fairgrounds,  starting  at 
8  AM.  Tailgaters  7  AM,  Talk-in  on 
146.37/.97  and  223.06/224  66,  Com- 
miefcial  vendors  call  Joe  K4FPTat  (703) 
257-9719.  For  general  info,  call  Mary 
Lou  KB4EFP  at  (700}  369-2877, 

JUN& 10 

WINSTON-SALEM.  NC  The  Winston- 
Salem  Ha mf est/Computer  Fair  will  be 
held  at  Dijele  Classic  Fairgrounds.  6  AM- 
3  PM,  by  the  Forsyth  ARC.  Inc  VE  Ex- 
ams by  pre-reg.  only.  Talk-in  on 
146.04/.64.  Send  SASE  to  Bil  Patterson 
KD4RG&,  Winston'Satem  Hamfest, 
P.O.  Box  11361,  Winston-Satem  NC 
27118.  Tel,  {BIO}  723-7386(24  hrs.}. 

JUNE  11 

COVINGTON,  KY  The  Northem  Ken- 
tucky ARC  wftf  hold  'Ham-O-Rama 
*95*al  lt>e  Erlan^r  KY  Lions^  Park  (on 
Sunset  Ave.)  starting  at  B  AM.  Rea  Mar- 
ket set-up  al  6  AM.  Taik-in  on  147.255+ 
or  147.376+  Rptrs,  Contact  KC4FET, 
c/o  NKARC.  P.O.  Box  1062,  Covington 
KY  4W12.  Tel  (606)  341-1213;  FAX 
(606)  364-4002. 

HANOVER,  PA  Tlie  Pleasant  Hill  Conv 
ptiter/Hamfest  will  t>e  hosted  at  Pleas* 
am  HitI  Fire  Co.,  {RTE  94.  5  ml.  So  o* 


Hanover)  by  the  Hanover  Area  Ham* 
ming  Assn..  Time:  S  AM-??7.  Talk-in  on 
146.895-.  Contact  Rodger  Gibson 
N31CJ,  P.O.  Box  820,  Hanover  PA 
17331:  Tet.  (410)  239-8451.  To  inquire 
about  VE  Exams,  ca^l  Bit!  NZ3J,  (717} 
359-7090.  Testing  will  be  at  S  AM. 

QUEENS,  NY  The  Haft  of  Scenes  ARC 
Hamfest  will  be  held  at  the  NY  Hall  of 
Science  parking  lot,  Flushing  Meadow 
Park,  47-01  111th  St.  Settrp  at  7:30  AM. 
Buyers  admitted  at  9  AM.  Talk-in  on 
444.200  WB2ZZ0  Rptr,  146.52  Sim- 
plex. For  info,  call  evenings  only. 
Chartes  Becker  WA2JUJ,  (516}  694- 
3955  or  Arnie  Schiffman  WB2yXB. 
(718}  34S0172. 

WtLLOW  SPRINGS,  IL  The  Six  Meier 
Club  of  Chicago,  Inc.,  will  hold  their  38 Ih 
annual  Hamfest  at  Santa  Fe  Park,  91st 
and  Wolf  Rd..  starting  at  6  AM.  For  ad- 
vance tickets,  contact  Mike  Cortett 
K9ENZ.  606  South  Fenton  Ave.. 
Romeoviiie  ft  6044 1  Dealers,  (or  Pavjt* 
ion  reservations  contact  Joseph 
Gutwein  WA9RU,  7109  Blackburn  Ave., 
Downers  Grove  ft  60516:  Tet  (708) 
963-4922.  Talk-in  K90NA  146.52,  Or 
K90NA/R  146.37/ .97  (107^  Hi). 

WINf  lELO,  PA  The  Central  Penr^ytva* 
nia  Ham  and  Computerfest  will  be  ^»rv 
sored  by  ttie  Milton  ARC  at  the  Union 


Township  Fire  Co.  Carnival  Grounds. 
The  event  starts  at  B  AM.  Talk-in  on 
146.37/97,  147.78/.t8.  146.52.  For  infO. 
call  Dave  WeiksrAA3B0,  days  at  (717) 
286-0787:  eves.,  (717}  286-0787,  or 
wrtte  SMA.R.C.,  PO  Box  73,  HummeiB 
Wharf  PA  17831-0073. 

JUNE  15-18 

RED  DEER,  ALBERTA,  CANADA  The 
Central  A  Iberia  Radio  League  will  host 
their  25th  Anniversary  Picnic  and  Ham- 
fest at  ttie  Bu;trank  Campsite,  located 
appfox.  8  km.  NE  of  Red  Deer,  Alt>erta. 
TaJk-in  on  147.150+  MHz.  or  146.520 
SimpJex.  Contact  Bob  VE63LD.  Box 
1091,  Lancombe  Aiherta  TOC  ISO, 
Canada.  Tet,  (403)  782-3433.  Packet 
VE6BLD  @  VE6RDRAB.CAN. 

JUNE  16-17 

ST.  PAUL,  MN  ■electronics  Fair  'gS* 
will  t>e  hekJ  at  the  Aldrich  Arena,  ISSO 
White  Bear  Ave,.  Map!e*ood  MN.  This 
is  an  Afirateur  Radto,  HGbby  Electron- 
ics, and  Computer  Swap  &  Show. 
Times:  Fri.^  Flea  Market  6  PM-9;30  PM; 
Exhibits  6  PM-10  PM.  Sat.,  Flea  Market, 
6  AM-3:30  PM;  Exhibits,  8  AM-3:30  PM. 
Eiecthcity  not  available  in  flea  market. 
For  commercial  booth  and  club  exhiici 
info,  contact  Eiecrronics  Fair.  P.O.  Box 
26331.  SL  Paui  MN  55126.  Tet.  (612) 
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NOW  H7^^ 


NOW  54999 


FNB-26S  Yacsu  7.2v  MUOmah 


Stso  >w  ^4099 


^"^    NOW  ^48^9 


CNB-1S2  standard/Heath  12v  600mah    m^  NOW  ^^^ 


PIEASE  C\U.  FOR  DET.AILS  OX  01 R  CONfPLETl  UNE  OF  REPUCEMEXT  BATIIRIES 

OHer  good  thnj  June  1995. 


NEW  REPLACEMENT  BATTERY  PACKS 


^9.00 
J54.00 

mas 


KEWOOD:  TH-12/42/79A  PB-33  6v  12(1)  nmli 

PS-M  9,6v  600niiii 

Pfl■17i2^800l^ah 
P6-lS72vl400isui] 

YAE5U:         Ft-llR^lEt 

tT^fB-334.8vt'lOOraah  S53.Z5 

l^NB-3S9,6v«)0niah  $66.90 

TCOM:  W2lAT/W2tRT,  2GXA/G)CE/3XAT/GXET 

BP-132t2v600m^  S54.00 

IiP-132A  I2v  bOOmah  S54.00 


'Uses  Si 

iiiiiiii 


liSPeRIPIKPK  U1C. 

the  only  thing  low  about  our  charge  is  the  cost. 

Order  ToU  Free  (800)  634^132 

We  also  supply:      t^imcorder  B^tteria        Cordless  r4)one  Batteries        NiUd  G^\k 

Ctistom  IMery  Packs 


Accessories 


Lithium  Cells 


300  Centre  Street  •  Holbrook,  MA  02343  •  (617)  767-5516  •  Fax  (617)  767-4599 
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KJ 


653-9999.  Computef  users,  calJ  HAM- 
UNK.  (612)  426-0000  (300-28^800 

baud)  and  (612)  426-1010  (300— 

14,400). 

JUfiii? 

MNGOR.  ME  The  Pine  Siaie  ARC 
wMt  hold  Ihe  *8aagor  Hamfest" 
OBOO-1300  hrs  at  Herman  Elementary 
School.  Talk'in  on  146.34/94  and 
146,52  simpl&x.  There  are  3  camp- 
grouiids  and  many  nioieis  witTiin  5  mtles 
of  the  HamlesL  Contact  Roger  W  Doie, 
RR  §2  Box  730,  Bangof  ME  04401;  Tet. 
(207}  843-3846. 

DUNELLEN,  NJ  Rariian  Valley  RC  "95 
Hamtesf  will  be  held  at  Columbia  Park, 
7  AM-2  PM,  Talk-in  on  146.625  rptr. 
146.520  simptex.  Contact  John  Manna 
WA2F,  (QCB)  722-9045,  or  Bob  Pear^n 
WB2C\^  (BOB)  846-2058  before  8  PM. 
LANCASTER,  PA  A  Compulef,  Elec- 
tronics Show,  and  Hamfesl  will  be  held 
at  Centerville  Jr.  H,S..  065  Cenierville 
Rd.  9  AM-2  PM>  by  the  Red  Rose  Re- 
pealed Assn  Talknn  on  147.015{+J  and 
449.S75(-}.  Vendors,  contact  Mark  Waf- 
Wn,  (717)  560-2321;  FAX  (717)  580- 
2920. 

MIDLAND,  Ml  The  Midland  ARC  will 
hold  their  20th  annual  Hamfest  at  the 
Midland  Natl.  Guard  Armory  8  AM-1 
PM.  VE  Exams.  New  arxl  used  amateur 
electronics  and  eciuipment.  Taik-m  on 
t47,00(+)  Midtand.  Contaci  MAHC 
HamfesL  RO,  Box  1049,  Midtand  Ml 
48641.  Please  SASE.  or  call  (517)  832- 
3053  eves,  and  wknds. 


4UNEia 

CAMBRIDGE,  MA  A  Flea  Market  will 
be  held  9  AM-2  PM  at  Albany  and  Main 
Sts,,  by  the  MIT  Radio  Soc.  and  the 
Harvard  Wireless  Club.  For  reserva- 
tions/into, call  (617)  253-3776.  Mail  ad- 
var\ce  reservations  before  June  Sth  to 
WIGSL  P-O.  Box  397082  MiT  BR., 
Camtfndge  MA  02139-7082.  Talk-in  on 
146.52  and  449.725/444.725  pi  2A 
W1XM/R 

MUHSTER,  m  The  Lake  Couf!ty  ARC 
will  hold  their  23rd  Annual  Dad's  Day 
Hamf^si  at  the  Lake  County  Fair- 
grounds in  Crown  Point  iN.  Setup  at  6 
AM,  open  to  the  public  a1  6  AM.  VE  Ex- 
ams  at  9  AM.  Talk-in  on  147.000(+). 
Contact  John  GianotU  KfBGW,  i513 
CamBiita  Dr.,  Munster  iN  46321.  Tei 
(219)922-1065. 

JUNE  ia-25 

CERRITOS,  CA  Yaesu  U.S.A.  wilt 
Sponsor  ''DX-Carlbe  Cruise  "95",  the 
second  in  a  series  of  Amateur  Radio 
theme  cfuises.  Grid  Square  Itinerary: 
FK-42  Aniba,  June  16.  17,  IB;  FK'53, 
63,  74,  84,  85,  95  Dominca,  June 
19/June  20;  FK-95.  94,  93  Barbados, 
June  21;  GK-03.  FK-93  Martinique, 
June  22.  For  cruise  into,  contact  Landry 
&  fOing,  inc.,  1390  South  Dixie  Highway, 
Suite  1207.  Carat  Gabies  FL  331 4G.  Jet 
(800)  446-9002.  Inquiries  from  outskte 
the  US  may  be  directed  via  FAX  to 
Landry  &  Kiing,  (305)  661-0977.  Opera- 
tions will  be  mobile  from  Dolphin  Cruise 
Line's  S.S.  Ocean  Breeze,  and  DX- 


pedHion  style  from  beach  kx:ations. 

JULY  4 

HARRISBURG,  PA  The  Harrisburg 
RAC  will  hold  a  Hamfest  at  Bressler  Pic- 
n*c  Grounds  6  AM-1  PM.  Setup  afKl  tail- 
gating  at  6  A^.  NO  overnight  camping. 
Alt  vencfors  must  collect  PA  sales  tax. 
Talk- in  on  146.76/ .52.  For  table  reserva- 
tions, conlact  Tom  Hate  WU3X,  Box 
418,  Halifax  PA  17032;  or  call  (717) 
232-6087  for  info. 

JULY  27-30 

COMXIADD  SPRINGS,  CO  The  Cen- 
tral States  VHF  Soc.  will  hold  its  annual 
conference  July  27-30,  Papers  for  Inclu- 
sion in  the  conference  proceedings,  or 
for  presentation  at  the  conference  are 
hereby  solicited  Deadiine  for  papers  is 
earty  May.  1995.  For  info,  please  con- 
tact Hai  Bergeson  WOMXY.  Program 
Chairman,  BOB  East  Vermfjo  Ave.,  Col- 
orado Springs  CO  80903.  TeL  (719) 
471-0238. 

SPECIAL  EVENT  STATIONS 

JUNE  2-3 

BATTLE  CREEK,  Mi  Southern  1*d!f- 
gan  ARS  will  operate  WSDF  June  2nd 
21 002- June  3rd  2100Z.  to  commemo- 
rate "Urbandale  Area  Homecoming." 
weDF  wQl  operate  CW  Bs^  SSB  in  the 
kiwer  25  kHz  of  the  General  10-80  me- 
ter bands,  and  the  Novice  subbands. 
For  a  Special  Event  Card,  send  QSL  to 
W8DF,  PO.  Box  934.  Battfe  Cfeeii  Mt 
49016. 


JUNE  2-4 

DES  ARC,  AR  The  North  Centra! 
Arkansas  ARS  will  sponsor  Station 
KBSDBi  June  2  1800Z  June  3  0200Z, 
and  June  3  16002- June  4  02002.  to 
commemorate  Steam  Boat  Days  Oper- 
ation will  be  in  the  General  portions  of 
15.  20  or  40  meters,  and  iha  Novice 
porlion  of  10  meters,  if  conditions  per* 
mit,  For  a  QSL,  send  a  9"  x  12"  SASE 
(or  send  Si  .00  and  we  will  provide  the 
envelope  and  postage}  to  NCAARS, 
PO  Box  9ft  Judsonia  AR  7208t,  or  to 
KB5DBt  at  the  call  book  address. 

HAINES  FALLS,  NY  The  Long  Island 
Mobile  ARC'S  Junior  Operators  Commit- 
tee will  operate  ISf2LSK  from  their  QRP 
camping  weekerxJ  at  North  Lake  Camp 
Grounds  in  Greene  County,  Operation 
will  t)e  on  or  near  7.040>  3.560  CW  and 
7.225  phone  For  QSL.  send  SASE  to 
Roben  Todaro  N2JIX,  2218  E.  73rd  St., 
Brooklyn  NY  11234. 

NORTH  OLMSTED,  OH  The  V\^esl 
Park  Radiops  ARC  will  operate  W8VM 
on  Satellite  and  HF  June  3  OOOOZ-Jtine 
4  16002,  in  conjunction  with  AH  Scout 
Weekend.  Operation  will  take  place  on 
satellites  RS-10/11,  RS  12,  and  flS-15, 
as  the  orbits  and  modes  permit.  When 
satellites  are  not  available.  W8VM  may 
be  found  on  3.680^  7  2S0^  and  14.280 
Mhiz,  CW  operation  witi  be  30  kH2  up 
info  Ihe  General  poriJon  of  the  CW 
bands,  and  in  the  Novice  CW  t)and$. 
QSL  with  regular  SASE  for  a  card,  or 
9"  X  12"  envelope  fof  a  special  certtfi- 


TRIDBNT 

lOOOKHz  to  1.00GHz 
Spectrum  Analyzer  System 

up  to  500MHz  Span,  T\m  bands. 

All  the  adviifitages  of  a  Spectrum  Andyzer 
at  a  very  affordable  price.  Gieai  for  inter- 
ference and  signal  hunting.  RS232  connect 
for  logging  signals  to  disk.  Real  time  dis- 
play sweep  outpulti  on  any  X,Y  scope. 
Variable  span  and  Kweep  rate.  Marker  func- 
tion and  seleciable  bandwidth.  Demods  in 
AM/NFM/WFM  plus  BFO  for  CW/SSB 
modes.  Call  toll  free  for  more  inronnation. 
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BUY  AMERICAN,  BETTER  PRICE  AND  QUALITY 


Th«  SG2000  HF  rrarsce<vtr  q  type  aw^pted  ror  cornmadaf  and  manne  scirvtce 
made  unth  traclfx^na]  U.S,  COfrrn&asi  roc^iO  quaWy  <an6  Of  course  it  can  be  used 
s-^  irte  Mam  twiOB  alsol  WMi«  ttn  JopiMse  mfitot. have  2  final  lraiisistf>t«  thaJ 
stiain  i&  pui  otrt  100  waits  on  tine  kw  tuinds  and  only  75-85  waHS  on  tert  met^fs. 
the  SG^qOO  h>as  4  largt  iran^sions  iha!  \Q<i^  along  at  ISD  waii3  on  ALL  THE 
BANDS  fNCLUDil^G  lO  METEflSl  Some  ol  the  SG^OOO  leaiures  arui  1)  A 
control  h^ad  fematable  (no  spBclal  M  necessary)  up  to  150'  away  from  ihe  rig, 
p6tteci  far  aulomchiJj^^  and  boats,  up  (o  ^  be^ds  c^n  b^  ui  lilted  and  used  as 
jhjcrcoms  also.  £)  The  largest  display  ol  any  HF  transceiver.  3)  6A4  pre- 
pfogrammed  momortes  »kS  i€C  user  progfafntnatite  memories  4)  opet^tue  Irom 
-MF  M5CJ  10  1S5F  (+esC).  Yoy  waflt  <|uaUty  riQni?  Here  ts  whit  EVERY 
562000  muai  endure  befofe  ihey're  s^iJpped  frp^Ti  me  faCKyy.  1}  Tlie/riB  fadory 
aligned.  2)  every  SG2Q0&  is  keyed  0own  31  lun  powef  (Cw  t50  Wattsj  mo  an 
o[>en  antenna  lor  about  10  seconds,  then  cofihecled  to  a  shorted  antenna  and 
kcyoa  down  Idr  an  adttitiona?  10  seconds.  3)  evERV  SG20D0  is  pul  in  Ihe 
"BURM-IN'  rack  and  knyed  down  tor  24  hwjuta  ^on-stop  at  fMCt  powuf  CvV.  Don't  (ry  that  with  Ihe  ronefati  radios.  4)  EVERY  SG2000 16 
then  re-chc€hed  for  aitgnment  and  put  In  the  TGRTUfiE  RACK"  whefo  they  me  koyed  on  and  off  every  10  seconds  for  24  iiours.  5} 
The  SG2CHX)  is  then  re^valuaied  and  aU  contrgt  functtons  ar^  vertfictj  to  emuirt^  ih^at  thC'  microprocessor  is  up  to  spec.  THEN  AND 
ONLY  THIH  IS  THE  SGaOOO  ALLOWED  TO  LEAVE  THE  FACTO i=«Y 

ThR  bottom  ime  e  pries,  you  know  how  exp&ftSTM^  comrrnraaf  ngs  ve  i»rmaly.  'm^  a/e  aimg  t^  SGAOOO  BELOW  DEALEI^  CO@T 
at  cty  S1 .449.00  eacn'  'That's  4  S4C0,00  suvm^  We  goamniM  the  besi  pnce 


The  SG230  SMART-TUNER  ^s  the  bfist  HF  autoluner  at  any  price-  and  to 
promote  a  product  thai  I3  made  In  the  USA,  vt^re  ofiennp  (t  at  Ihe  guaranteed 
be^l  price  of  only  £449,00!!  WHY  THE  SG230?  BECAUSE:  When  you  lune  an 
antenna  at  If s  base  ytMj  are  resonalino  tile  afilenna.  ir^Siad  of  jt^t  msMiing  tfie 
coa:i  to  lh#  J9d<»  as  wtm  tmei  timers  Sudi  ss  the  ATSO.  &£.-  The  wsM  YOUR 
Si&HM.  GETS  OUT  %iOCH  BETTER  The  KsnwOOd  AT50,  AT4aO  and  Ofw 
StftHar  tmers can  only  malch  3;t  mismatchi^  (YES  only  3:1 )  So  forget  matching 
aifylh^  I3ui  a  taitfiy  c^«nt  antenna  Ti^e  SGZ30  tsm  malch  Itom  0.5  Ohm  to  1D 
tuiotirrt  anienna:S  (wp  to  a  200^1  rniamatch).  so  \\  can  easily  match  random  wires, 
dipo^es,  rain-gutters,  shopping  carts,  etc.  The  r&sull  MORE  POWER. 


To  Oeder.  S£^^  Ctteck  of  rtuney  flfd«f  wilti  $8.50  t(x  shipping.  JiEong  wkih  yotjr  sh^ppioQ  adctrefiH  {9Crry  ru  US  PUt 
ORice  Boxes  \JP^  wil  not  defvcf )  wid  Tetophoni  nuntwr  io 


n\e«d 


Gua^a^^r 


prices 


Joe  Srancato 

THE  HAM  CONTACT 

PO  Box  3624,  Depl  73 
Long  Beach,  CA  90803 


CA  ReSflJmis  Add  a  V4,*%  Sales  lajt.  AiesliA.  Hawaii,  aid  Carwidtan  R^udencs  pl^ad^  ^tnd  U.&  Upnvy  Oder 
■*  ii7.i<0  lor  •hipptno 

Serving  The  LOHD    W  you  wish  more  information  please  send  a  SASE  to  the  above  address.  Fotf  COD  ^ftters.  cal! 
1S&7         i3tOK33-&d60,  outetEte  ^  CA  Oi^rs  Only  c«i  (800}d33-HAM4  and  leave  a  message. 
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cam.  IM  to  WBVM.  5 13  Kenilworm 
m .  Bay  Wtage  OH  44  f40. 
TORONTO,  CANADA  The  Boy  ScoutS 
of  Canada,  Greater  Toronto  Region,  will 
operate  VE3TXU  from  Number  West 
Aiea  Competmon  Camp.  Operation  will 
be  Sat.  June  3rtJ.  1300  UTC-16O0  UTC, 
1700  UTC-2OO0  UTC,  and  2200  UTC- 
0000  UTC.  Frequencies:  3.840.  3.340, 
7.090.  14.135.  14.290.  21.360,  28  990 
Fof  a  certiftcate.  send  a  9"  x  12'  Sase 
with  QSL  to  VE3TXU  Jim  Bois,  55 
Alexander  St.,  Tottenham  Ontario, 
Canada  LOG  IWO. 

JUNE  4 

PLYMOUTH,  CT  Radio  amateurs  in 
Ptymoutti  will  operate  ensign ated  sta« 
lions  10  celelirate  the  tMceniennial  of  U^ 
Town  of  Ptymoixtfi.  A  ftmiied  nymber  of 
special  certificaies  am  beirig  made 
available  by  the  Bioentenriial  Commtttee 
to  oommemorate  the  contact.  Operation 
will  be  in  the  General  portions  of  160, 
80.  40,  20, 15,  and  10  meters  as  propa* 
gatton  allows.  QSL  with  an  SASE  lo 
K1EM.  P.O.  Box  12,  Pequabuck  CT 
06781  USA  Include  a  shipping  contain* 
er  targe  enough  to  hold  the  9  1/4'  %  V3 
3/4"  cenificate,  or  a  No.  10  busiiiess  en- 
velope for  a  toided  certificate:  along  with 
sufficient  return  postage. 

JUNE  10 

BROOKLYN,  NY  The  Kiftgs  County 
ARC  will  operate  WA2ZWF  M002- 
2300^  to  0QmmerTx>rate  the  i70th  Birtn- 
itay  of  Fort  Hamitton  Army  Base.  Ffeq.: 
3.943.  7.243.  14.343,  21.343,  28343. 


For  a  certificate,  send  OSL  and  a  9"  % 
12"  SASE  to  Lemy  Marifwih  KB2HQE, 
2512  West  1st  St.,  Brooktyn  NY  11223^ 

MT  CARMEL,  IL  The  Radio  Amateur 
Downstate  IL  Organization  will  operate 
Club  Station  WD9GTW  1700  LrrC-230D 
UTC.  at  the  Old  Time  Radio  Days  100th 
Ar^niversary  of  Meisnef  Radios.  You  will 
find  them  on  the  General  phone  sub- 
bands  on  15.  20.  and  40;  2S490  on  10m 
and  146.940  ML  Carmet  Rptr.  For  a  cer- 
tiftcate,  send  SASE  mih  QSL  to 
R.A.D10.,  827  Broadmoor,  Ml  Carmet 
it  62363.  For  ififo,  call  (678)262^7111. 

MT.  PLEASANT  «A  The  MT.  Pleasant 
(A  ARC  will  operate  WOMME  1500Z- 
^OOZ  31  the  Herrtage  Boy  Scout  Cam- 
poree.  Operation  wiJi  be  in  the  lower  50 
kHz  Gerwral  dass  portion  of  ttie  SO,  40. 
20  meter  phone  bands.  For  a  QSL, 
send  SASE  to  Dave  Schneider 
WDQENR,  te75  Did  hwy,  34,  Mt.  Pieas- 
art!  M  52641.  The  Camporee  will  be 
sponsored  by  the  Midwest  Old  Thresh- 
ers and  the  Southeast  Iowa  Council  of 
Boy  Scouts. 

JUNE  tO-11 

PIERRE,  SD  The  Pien^  ARC  win  oper- 
ate AAOTS  1400Z  June  1O-O20OZ  June 
11  from  the  State  Capitol  City,  at  the 
66th  annual  South  Dakota  State  Fire 
School,  Phone  operation  will  be  at 
3,940,  7.240.  14.240.  28  340. 
145.350/750.  CW  will  be  at  7.125  For 
a  certificate,  ^r>d  OSL  and  a  9"  x  12" 
SASE  to  Pierre  ARC,  P.O.  Box  1261, 
Pierre  SO  57501. 


JUNE  11 

FRANKLIN,  NJ  The  Somerset  Gauiy 
ARS  will  honor  Guglieimo  Marconi  by 
hokJing  a  Speciai  Event  Day  at  Marconi 
Plaza  in  the  Somerset  section  of 
Franklin  Township.  Station  NW2P  wiil 
be  on  the  air  1300  UTC-2100  UTC  (6 
AM-4  PM  local).  Additional  stations  will 
operate  at  other  Mafconi  sites:  Cap6 
Codp  Newfoundland,  and  England. 
Voice  and  CW:  15m  Novice,  17m  and 
20m  General.  2m  and  6m  SS8. 
448.175(-}  and  146.58  simplex.  For  a 
commemorative  certificate,  send  your 
QSL  card  and  a  9'  x  12"  SASE  lo 
SCARS.  RO,  Box  742.  Manviife  NJ 
08835. 

JUNE  17 

LAPEER,  Ml  The  Lapeer  County  ARC 
will  operate  KG8CL  1200Z-OOOOZ,  to 
commemorate  the  end  of  WWIL  The 
Yankee  Air  Force  and  Dupont  Airport 
are  sponsoring  this  event  Operation  will 
be  on  the  lower  portions  of  the  General 
phone  bands.  Vintage  gear  of  the  era 
wilt  be  used  on  40  meters.  OSL  via 
LCARA,  PO.  Sox  46,  HatMey  M/  4844a. 

Please  enclose  an  SASE. 

JUNE  1 7-1  e 

OAK  PARK,  Ml  The  Oak  Park  ARC  will 
celebrate  the  50th  Anniversary  of  the  in- 
corporation of  the  City  of  Oak  Park  Mi 
by  Opefating  WSMB  1600Z-2400Z  June 
17th  and  leih.  SSB  freq.:  7.280. 
14,280,  2K380  and  28.480  MHz.  For  a 
certificate .  send  QSL  card  with  SASE  to 


Oak  Park  ARC.  14300  Oak  Park  8M/.. 
Oak  Park  Mt  4S237. 

WESTONp  WV  The  Central  ARA.  in 
conjunction  with  the  Stonewall  Jackson 
Lake  Sport  and  Water  Show,  will  oper- 
ate KC8BK  13OO2-2O00Z  June  17th  and 
18lh,  to  commemorate  the  132nd  An- 
nrvefsary  of  West  Virginia  becoming  Ihe 
35th  Stale.  Operations  wiil  be  in  the 
tower  portion  of  the  General  80  to  15 
meter  phone  bands*  and  the  10  meter 
Novice  phone  subband.  For  a  certrfi* 
cate.  send  a  9"  x  12"  SASE  and  QSL  to 
aA.RA.—KC8BK.  PO.  Box  1487,  We- 
StmWV  26452. 

JUNE  28 

KENO,  OR  The  Keno  ARC  will  operate 
WD6EAW  1 600Z-0200Z  as  part  of  the 
ceremonies  reded i eating  the  Crater 
Lake  Nat1  Park  Lodge.  This  will  a^m- 
memorate  the  80th  Anniversary  of  the 
opening  of  the  lodge.  Crater  Lake  is  the 
deepest  lake  in  the  U.S.  Operation  will 
be  in  the  lower  portion  oi  the  General 
80.  40.  20.  15  and  10  meter  subbands. 
For  QSL.  sefxl  an  SASE  to  Kerto  ARC, 
PO.  Box  653,  Keno  OR  97627. 

JUNE  30^ULY  4 

OSHKOSH,  WJ  Members  Of  the  W?n- 
nebago  ARC  wilt  operate  AA9GO 
1600Z  0300Z  June  30-Juiy  4,  to  cele- 
brate the  24th  annuai  Sawdust  Days 
Festival,  Operation  wil[  be  on  tine  80  to 
10  meter  bands.  Send  QSL  and  SASE 
#10  envelope  to  AA9G0.  Michaei  O. 
O'Connor.  519  Fmrrkfm  SL,  Oshkosh  Wl 


BUY  DIRECT  FROM  US,  THE  MANUFACTURER 


MasterCharger®  I  &  II 


SPECIAL 

FOR  THE 
MONTH  OF  JUNE 


■fl^^^^ 


6 


x\  ♦  /x 


By  simpfy  changing  adaptor  cups,  the 

MasterCharger  will  charge  any  Yaesu, 

Motorola,  Icom,  Kenwood,  Alinco,  etc. 

2-Way  Radio  Battery 


on  all 

KENWOOD 

Replacement 
Batteries 

LOOK  FOR  JULYS 
SPECIAL  OF  THE  MONTH 


^fYS  residents  ^dd  8.5% 
sales  tax.  Add  S4,00  for 
postage  and  shipping. 


MasterCharger  ®  1  +  1 

Electricaffy  idertttcat  to  Ma3l£iOiarger  P 


If  you  have  two  different  radios 
youU  only  need  one  charger  to 
accomodate  both  radios.  Now  by 
sjmpiy  swjtchrng  the  fwJtch  to  the 
left  or  right,  you  can  detemitne 
whf ch  charging  cup  to  actrvate. 


Prices  and  specifications  subject  to  change  without  noEice 

W  &W  ASSOCIATES 

800  South  Broadway,  Hicksvilte,  NY  11  SOT 

In  US.A.  &  Canada  Call  Toll  Free  800-221-0732 

In  ISnr  State  Can  (5I6J  942-00!  I  •  Fax  (516)  942-1944 

World  Wide  Distributorships  Available,  Please  Inquire 


MADE  iN 
THE  U.S  A 

SEND  FOn 
FREE  CATALOG 
ANO  flltCE  LIST 
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Number  24  on  your  Feedback  card 


New  products 

Compiled  by  Mike  Nugent  WB8GLQ 


YAESU 

The  FT'fiSOO  (rom  Yaesu  is  a 
deluxe  compaci  FM  mobile 
transceiver  for  both  2  rrveler  and  70 
cm  operation,  fl  includes  two  new 
features  unque  to  this  mobile:  the 
FS-10  Smarl  Controifer  Micro- 
phone, and  Spectra-Analyzer.  For 
the  first  lime  ever,  all  radio  func- 
lions  are  housed  in  the  microphone. 
Pie  FS-10  ait-tn-one  Smart  Corttroiler 
Microphone  permits  total  transceiver 
control  from  the  palm  of  your  hand. 
With  its  unique  foyslick-type  lever,  tun- 
ing and  menu  prog  ram  mmg  are  now 
quick  and  straightforward. 

Spectra- Analyzer  allows  yoy  to  view 
channel  occupancy  above  and  below 
your  current  operating  frequency,  A 
simple  tunr  of  the  dial  oef^ters  a  signal 
of  inleresl  on  the  scope.  Spectra- 


Analyzer  also  allows  you  to  watch  activi- 
ty within  ycmr  memory  banks. 

The  FT-e500  is  the  first  Yaesu  mobile 
wilh  a  rear-par>e3  data  jack  for  packet.  It 
has  six- pin  connections  lor  data  inpin 
PTT,  9600  bps  and  1200  bps  receive 
data,  squelch  status^  and  ground. 

For  more  Infonnatior^,  contact  Yaesu 
USA.  772 to  Edwards  Road  Cerritos. 
CA  90703:  (StO)  4O4-27Q0.  Or  Circle 
Reader  Service  hto.  206. 


WB2GMK  ANTENNAS 

WB2GMK  Antennas  has  ar^rrounced 
tfie  "CobWebtj,*  a  Mghty-efficiem,  limit- 
ed space  HF  anter^na  designed  by 
Steve  Webb  G3TPW,  and  manufac- 
tured by  SRW  Com  muni  cations  in  York- 
shire, England.  This  antenna  covers  14» 
to,  21,  24  and  28  MHz  with  a  square 
design  only  8  feet  on  each  side  H 
weiglis  only  14  lbs.  (6  kg),  so  it  mounts 
easily  on  a  lightweight  TV- type  pole. 
Despite  this  ultra  compact  design,  the 
manufaclufer's  specifications  indicate 
that  the  antenna  (unctions  at  the  same 


efficiency  as  a  full'Size.  half- 
wave  dipole  on  eacli  band. 

The  CobWebb's  horizontal 
polarization  greatly  minimizes 
RFI  problems  when  compared  to 
a  vertical  oc  verlically-polarized 
toop.  Plus,  it  Is  extremely  wide- 
banded  on  all  bands,  yet  stii  ex- 
hibits a  remarkable  efficiency 
due  to  its  exact  match  to  SO-ohm 
coax  Ms  pure  omnidirectional 
pattern,  with  virtually  no  nuliij, 
makes  it  an  excellent  choice  for 
DXing  from  small  sections  ot  re- 
al estate  where  larger  arrays  are  im- 
practH:al  or  not  permitted. 

The  antenna  will  easily  harvdie  a  full 
gallon  and  is  rated  to  wilhslartd  100 
mph  wirids.  II  is  extremely  easy  to  as- 
semble and  install  due  to  the  use  of 
Fibergfas  spreaders  and  supports,  as 
well  as  a  preassembled  feedbox  and 
resonators. 

The  CobWebb  is  priced  at  $318  plus 
shipping.  For  more  infonnation,  contact 
WB2GMK  Antennas,  22W  High  Poim 
Drive,  Brandon.  FL  335i1:  phone  or  tax 
(B13^  653-3t31^  Or  circle  Reader  Ser- 
vice No.  301, 


MFJ 

MFJ  EnierpriS' 
es.  Inc.  has  an^ 
mnmced  the  MFj^ 
306  World  Band 
Explorer  IWobile 
Shortwave  Conven 
er,  which  allows 
you  to  visit  the 
world  while  you  drive.  The  MFJ- 306  will 
converl  your  AM  car  radio  into  a  world 
band  shortwave  recerver  al  IM  push  of 
a  biitton.  Unlike  kx:al  FM  and  AM  radm 
stations  that  fade  out  after  a  tew  miles, 
the  MFJ  World  Band  Explorer  will  let 
you  enjoy  worldwide  shortwave  statior^s 
throughout  an  entire  trip,  day  or  night, 
providing  programming  that  cannol  be 
found  on  AM  or  FM  radio,  or  even  on 
cassette  tapes.  It  will  moftitor  the  entire 
19.  25,  31  and  49  meter  international 
shortwave  broadcast  bands. 

The  World  Band  Explorer  is  very 
easy  to  install  and  use.  tt  works  on  all 


car  radios,  even  the  newer  digitally 
functional  dials.  It  measures  just  5x1- 
1/2x3-1/2  iFicties,  and  has  a  push-but- 
ton to  select  worid  band  reception  or 
yout  AM^FM  radio.  And.  it  comes  with 
MFJ's  famous  ''No  Matter  Whaf  or>e- 
year  unconditional  guarantee. 

The  iVlFJ"306  is  priced  at  $79.95. 
For  more  information  or  to  order,  con- 
tact any  MFJ  dealer  or  MFJ  Enterpm- 
es,  tnc,  RO  Box  494,  Misstssippt 
State,  MS  39762:  or  caif  (601)  323- 
3&€9.  fax  iWi)  323-mSt.  or  order  tofi- 
fwe  at  (800^  647-1800.  Or  cirde  Read^ 
er  Service  No.  203, 


LOGSAT  SOFTWARE  CORPORATION 


LjogSat  Software  Corporalkm  lias  formed  a  joint  interna- 
fiona!  business  venture  to  develop,  produce  and  distribute  a 
commercial  satellite  tracking  program  called  "LogSar  Profes- 
sional version  5.0  for  Windows. " 

LogSat  Professional  ailows  both  experienced  and  inexpe- 
rienced computer  owners  to  track  thousands  oi  satellites  in 
dozens  of  Windows  with  atl  types  of  visual  graphics.  The  pro- 
gram can  be  used  by  eveiyone  from  home- based  owners 
with  satettte  disties  who  want  to  watch  overseas  programs, 
to  ham  radio  operators  and  professional  ship/aircraft  cap- 
tains who  refy  on  GPS  tracking  fixes. 

For  the  price  and  more  information,  contact  iogSat  Soft- 
ware Corporation,  425  S.  Chickasaw  Tr.,  Suite  103,  Orlando, 
FL  32825:  (800)  350-3871.  Or  circle  Reader  Service  No  202 


Hamtronics 

Hamironics'  new  CWID-2  Module 
provides,  in  response  to  customer  re- 
quests, just  the  CWID  portion  of  ihe 
original  CMOS  COR-4  Module.  The 
CWID-2  Module  features  small  size, 
ease  of  assembly  and  maintenance, 
versatlljly.  and  a  thorough  manual  liiai 
descrities  how  to  take  advantage  of  all 
tf»e  avaitabfe  options.  It  use^  all  CMOS 
kjgic,  operates  on  7*15  V  at  only  3  mA, 


and  is  easy  to  fit  into  existing 
enck>sures  because  of  its  small 
size  {only  1-3/4  x  3-1/8  inches). 
The  factory  programmed 
EPROM  saves  assembly  time 
and  ailows  longer  messages 
than  the  earlier  diode-matrix 
type  GWID  module — enough 
room  for  up  to  200  characters. 
The  CWID'2  can  also  be  set  to 
repeat  a  message  continuously  for  bea- 
con operation. 

The  ynil  has  adiustable  output  levels 
tone,  speed,  and  Inten/al  timer.  Installa- 
tion is  easy;  the  thorough  manual  de- 
scribes how  to  adapt  the  CWID-2  for 
various  applications. 

For  the  price  and  more  information, 
contact  Hamtronics,  inc..  65'F  Moui 
Rd.,  Hiiton,  NY  14460-3535:  (JW)  392- 
9430.  fax  i718i  392-9420.  Or  circle 
Reader  Service  No.  204. 


MULTIFAX 

MulllFAX  has  announced  Version  7 
of  the  MFMAP  software  used  with  the 
MultiFAX  WEFAX  Image  Capture  Sys- 
tem. Tht3  software  is  used  lo  controf  the 
MultiFAX  demodulator,  as  well  as  lo 
capture  and  process  (enhance,  zoom, 
grid,  colofize,  etc.)  the  resulting  satelfite 
images.  This  new  version,  MFMAP7, 
sets  the  standard  for  power,  speed  and 
ease  of  use. 

While  retaining  all  of  the  fiinclksns  of 
eariier  versions,  MFMAP7  coniains  the 
followir>g  new  features;  builtnn  sateyite 
tracking,  real-time  on-screen  output  of 
\hB  elevation  and  azimuth  of  the  polar 
orbiting  satellites,  automatic  computer 
controlled  tracking  capability  (for  use 
with  Ihe  Kansas  Ciiy  Tracker).  Record 
Levei  Meter  with  a  graphical  display  of 
signal  level,  a  new  record  option  for 


NCAA  satellites  us- 
ing the  onboard 
crystal  clock,  easier 
image  enhancement 
(using  Ihe  new 
Ralette  Function), 
and  MFREC  and 
TIMER  software  lo 
make  unattended 
recording  a  snap. 

MFIVIAP7         is 
priced  at  $49  plus 

S&H  for  MFMAPB 

users;  it  is  supptied 

With  all  new  Mult*- 

FAX  demodulator 

purchases     after 

April  5,  1995.  For  more  information, 

contact  MuniFAX.  Route  1.  Box  27, 

Peachland,  NC  28733:  (704)  272-9028. 

fax  (704)  272  9036.  BBS  {716)  425- 

8759.  Or  circle  Reader  Sen^ice  No  205, 


XURON  CORPORATION 

XURON  Corporation  is  offering  a 
new  catalog  that  includes  a  full  line 
of  specially  hand  shears,  flush  cutters, 
wire  cutters,  pliers,  crimpers  and 
compaci  pneumatic  cutters  for  industrial 
or  eteclronic  assembly 
and  field  service  use. 
XURON  s  Tlmeiess  Engn 
neering  Calalog  de- 
scribes  over  100  varia- 
tions of  ergonomically  de- 
signed special  purpose 
shears  and  flush  cutlers 
that  feature  XURON's 
patented  Micro-Shear  by- 
pass technology,  which 
provides  a  clean  square 
cut  using  tess  force  ttvan 
conventional  compres- 
sion ciJtters. 


Featurtng  product  description s.  di- 
mensional drawings  and  full-color  pho- 
tographs, the  24 -page  catalog  has  a 
section  that  explains  the  ergonomic  en- 
hancements designed  Into  the  tools. 
such  as  cushioned  rubber  hand  grips. 
Other  products  include  solder  resists, 

desoldermg  braid 
dispensers,  iweez* 
ers  and  dispensing 
bottles 

The  Timeless  En- 
gineering Catalog  is 
available  tree  from 
XURON  Corpora- 
Hon.  60  industrial 
Park  Rd.  Saco,  ME 
04072:  {207}  28$- 
1401.  fax:  (2071 
283-0594.  Or  circle 
Reader  Service  No. 
207. 
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fl^  Number  25  <hi  i 

Barter  w  buy 


Number  25  <hi  your  Feedbftch  card 


Turn  y^xir  D4d  ham  and  compiiBr  ge^  irttD  ca^  wa  Sire,  you  can  n^  kv  a  haintesi  to  try  and 
dinf)  it  but  you  lmain  youl  get  a  iar  riKve  reaHsTc  price  (f  you  have  ii  ocil  «lnre  100.000  adive  tam 
polenfeal  buyers  can  s^  n  ^tan  die  f«w  luntnnl  kscal  hams  vuho  co(t«  by  a  Ilea  nwfcet  Ubit.  Check 
ygur  3ttic,  garage,  cHar  and  do3«t  shelves  and  get  cash  (or  your  ham  and  computer  gear  before  rtB 
too  old  to  sefl.  You  Know  y&u>e  not  gdng  to  use  it  again,  so  why  teavs  it  for  your  wklow  to  throw  out? 
ThaS  stuff  isn't  getting  any  younger' 

Tl>e  73  Rea  Maii^ei.  Bart&r  n'  Buy.  costs  you  peanuts  (almostj—comiBS  to  35  ce^ls  a  woid  fOf  indi- 
vidual tnofsoommefoai)  ads  and  $1 .00  a  word  tor  commerti^  ads.  Don't  plan  on  tellng  a  \ong  sloiy 
Use  atefBviafans,  cram  il  n.  Sui  be  honesL  lliere  are  plemy  d  t^ams  who  knra  lo  fa  things,  so  A  i 
iSoesr^worti,  say  so 

Make  your  tet,  count  tfw  nofils.  iidudirig  your  csl^  adii^ss  a/id  p4ionfl  nunJHr.  inckK^  a  ct^eck  or 
yo^jT  credit  card  number  and  expiratiCMi.  tf  youVe  piadng  a  commercial  ad,  indkide  an  addHky^l  phorw 
numlsef ,  separate  from  y&uf  ad. 

This  is  a  ninthly  iTiagasine,  not  a  dajfy  newspaper,  $o  figure  a  couple  months  before  the  acton 
starts;  ttien  be  prepared.  If  you  get  too  many  calls,  you  priced:  it  low.  If  you  don't  gel  many  calla,  too 
higfL 

So  gel  b(£y.  Bbw  the  ckM  ^,  check  evaryihing  out  make  sure  4  siifl  works  ngM  and  mayt»  ym 
can  he^  mate  a  tiam  nowccmr  ^  retved  okhimeff  happy  witf>  that  ng  you  re  nor  using  nom.  Or  yqu 
mighl  get  busy  on  yot?  cornputer  and  put  tDgtfttiof  a  fisi  of  $naM  geaf 'parts  to  ssn6  to  those  inlarastefr 

Send  your  ads  and  payment  to  the  Sartw  n^  Buy,  73  Magsaam,  70  RL  2G2N,  PetertMRHigh  NH 
D345S.  and  get  set  for  mi^  phone  calfcS: 


The  deadline  for  the  August  199S 
classified  ad  section  is  June  8. 1995. 

ALL  ABOUT  CRYSTAL  SETS.  Tlieo- 

ry  and  construction  of  crystal  set  ra* 
dios.  S9.95  each,  ppd  USA.  Send  to: 
ALLABOUT  BOOKS.  Depl.  S,  PC. 
Bom  22366,  Bm  Diego  CA  92 192. 

BNB200 


HTX-202  &  FT-11R  Simplified  manual 
for  Radk)  Shacti  and  Yeasu  harKJhelds. 
Tired  of  lookirtg  up  bask;  program mtng 
sequences?  Simple  irretructions  for  th# 
most  used  program  tn  I  ng,  step  by  step 
($2  for  the  HTX  202,)($4  for  the  FT^ 
11 R)  please  send  S.A.S.E.  Bill  An- 
dress  (KC5HVV)3603  Edgemont  Dr. 
Orange.  Texas.  77630  BNB220 


INCREDfBLE  DX  SITH  for  Indtvadua* 
or  ham  club  in  Northern  Virginia.  ONE 
OF  A  KfNOM  Fully  furnished  2 
bedroom  cabin  with  40'  x  15'  deck 
overlooking  Shenandoah  VaDey. 
3,5  acres  MOL  on  lop  REPEAT  on 
lop  of  Blue  Ridge  at  2100'.  Conve- 
nienL  easy  access.  of>e  hour  west  of 
DC  &  Dulles  Airport  Half  down,  will  fi- 
nance balance,  Serious  Buyers  only. 
DICK     KD4ATB,     813-347^5444. 

BNS235 

1995  Nationwide  Hamfest  List 
&  News  Letter.  $5  ppd.  "Hamfests 
^95"  Box  607,  Hatboro.  PA  19040 

BNB245 

ROMAC  RADIO  EXCHANGE,  a  revo- 
lutionary new  computer  on-line  ser- 
vice for  buying  and  selling  amateur  ra- 
dio equipment.  Why  wait  for  weeks  or 
even  months  to  sell  and  buy  equip- 
ment. Call  todays  Free  until  July  i. 
1995-  (300  lo  14400  baud.  aW1.)  1- 
810-486^878.  BNB260 

WANTEOWestern  electric  amplifiers, 
tubes,  speakers  &  parts.  Free  Quote! 
1-800-251-5454.  BNB268 


KPC-3  TERMINAL  PROGRAM  User 
friendly,  split  screen,  AuloConnecl 
32K  sc rollback  buffer,  Integrated  Edi- 
tor, Save  &  send  files  easily.  SASE  for 
FREE  details.  $29.95.  ComTreK,  Box 
4 1 01 .  Concord  NH  03302-4 101. 

BNB271 

DWYER  WIND  SPEED  INDICATOR 
only  $55  00  pius  $4.00  S/H,  For  home 
or  office  Accurate.  low-cosL  practical. 
Boof  mounted  pk:kup.  Send  ct>eck  or 
MO.  to:  RAf^MON  COMPANY.  Dept 
A.  Bqx  751,  Marathon  NY  13903* 
0751.  (NY  Residents  add  SalesTax.) 

BNBSas 

2  METER  INTERMQD  Our  notch  filler 
#iimHiates  the  pagers  in  the  152-153 
MHZ  region  that  are  responsible  for 
99%  of  intermod.  No  insertion  loss,  no 
need  for  +12,  transparent  at  70CM. 
See  Jan.  95  CO  product  review. 
Ruggedly  built  en  solid  brass.  Hipower 
versiort  VHFDN152  W/UHF  conn.  S62 
HT  version  W/  M/f  BNC 
VHFDNl52l-rr  $6e.S4  S/H.  We  also 
ship  C.O.D.  no  charge.  PAR  Elec- 
tronics 407-586-827S  FAX  407-5B2- 
1234,  6869  Bay  shore  Dr.  Lanlana,  FL 
33462.  BNB2aS 


Prop  AG  A  tion 


Number  26  on  your  Feedback  card 


Jim  Gmy  W1XU 

210  East  Chateau  Circte 

PayBon  AZ  85541 

Conditions  This  Month 

June  should  prove  to  be  a  faEriy 
good  month  for  propagation  on  the  HF 
bands,  but  you  must  consider  three 
fad  Of s:  lime  of  year  (noise  1n>m  thun- 
derstorms), low  acti\nty  (symn»er  soT* 
Slice)  and  sunspot  cycle  (nearing  the 
low  point  of  cycle  22). 

All  is  not  lost,  however,  as  June  can 
be  a  superb  month  for  VHF  and  aiso 
Sporadtc  E  HF  propagation. 

Fof  best  DX  chances,  choose  the 
days  marked  G  (Good),  F  (Fair),  or 
F'G/G-F  (trendmg  between  these  con- 
ditions), and  avoid  the  days  P  (Poor) 
or  VP  (Very  Poor)  unless  you're  a 
gambler 

Interesltngfy  those  Poor  or  Very 
Poof  days  on  the  HF  bands  can  mean 
openings  on  6  meters  and  above,  so 
try  them  out  when  the  HF  bands  are 


Jim  Gray  WIXU 

m\  producing  results- 

As  always,  there  wili  be  surprises, 
so  listen,  I  isle  n,  listen  . . . 

10,  12^  and  15  Meter  Bands 

Sporadic  E  propagation  on  many 
(G)  or  (F)  days,  with  good  signal 
strengths  of  short  duration  and  quick 
fading.  The  ionized  clouds  dnft  with 
itie  high-allilude  win<te,  E)(pect  skip  to 
1,500  mites  or  so,  and  beam  across 
The  equator  for  possible  contacts  in 
the  opposite  hemisphere.  These 
bands  will  close  at  sunset. 

17  and  20  Meter  Bands 

Twenty  will  be  best,  and  sometimes 
17  will  l^e  ainrost  as  good,  but  not  as 
heavily  occupied.  If  open,  the  higher- 
frequency  band  will  provide  the 
longest  sktp.  Twenty  will  remain  open 
after  sunsel  and  son>ettmes  late  Into 
the  evening  Seventeen  wilt  close  at 
dark  or  shortly  after,  Possibie  grey-line 
DX  along  the  terminator  is  a  bonus. 


SUN 

MON 

JUNE  1995 

TUE        WED       THU 

FRI 

SAT 

1   P      1 

2  P-F 

3  F 

4  F-P 

5  F-P 

6  P 

7  P 

8  P-F 

9  F 

10  F 

11  F-G 

12  G 

13  G 

14  G-F 

15  F-G 

16  F 

17  F-G  1 

18  F-P 

19  F-P 

20  P-F 

21  F 

22  F-G 

23  F-C 

24  F 

25  F^P   ' 

26  P-F 

27  F 

28  F-P 

29  F-G 

30  G 

30  and  40  Meter  Bands 

Excellent  nighttime  possibilities  on 
evenings  when  QRN  is  low  and  "con- 
ditkxTs"  are  Good.  Thunderstorms  bo- 
tween  you  and  your  target  can  make 
copy  difficult  if  not  impossible.  Day- 
time short  skip  out  to  1.000  miles  is 
frequent  and  nighttime  skip  to  2.000 
miles  or  more  will  occur 
less  regularly.  Thirty  rr>e- 
ters  will  behave  more  like 
20,  and  40  meters  will  be- 
have more  like  80  on  many 
occasions,  due  to  ihe 
height  of  ttie  feflecting  lay- 
er at  that  time.  Always 
check  the  next-highef  and 
nexl-iower  bands. 

BO  and  160  Meter  Bands        \j^ 

Expect  lots  of  QRN. 
YouH  hear  very  lew  signals 
on  80  dunng  the  day,  and 
none  on  160.  These  bands 
are  the  nighttime  bands  in 
summer,  and  it  pays  you  lo 
keep  a  sharp  ear  open  af- 
ter sundown.  On  particular^ 
ly  good  nights  with  low 
noise,  you  will  find  both 
long  skip  and  DX  on  both 
bands.  Avid  DXers  must  be 
patient,  however  because 
in  summer  there's  almost 
always  noise  present.  Td 
recommend  that  you  use 
the  long  summer  days  and 
evenings  for  building  up 
better  antennas  for  these 
bands,  and  wait  until  fall  for 
conditions  to  improve. 

Special  Alert 

Beware  the  days  1-3.  6. 


7.  and  18-21  for  possible  geophysical 
upsets.  These  could  include  hurri- 
canes, eartfquakes.  or  volcanic  erup- 
tions. These  won  t  necessarily  hap- 
pen, but  if  they  do,  they  will  occur  on 
or  very  close  to  those  days. 

Please  iet  me  know  how  these 
forecasts  are  woriting  for  you  at  your 
bcatKKi.  WtXU. 
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^Backpack  Solar? 

10  watt  EkscriStoriTL  pHni'l  a 

size  of  open  73  mtigaj:inc.  weighs 

lit.  and  iJelLvcr^  fvOOmA  tor  IZv 

charging  or  direct  openlioit.  Ibitgh. 

Scriid.  with  no  cIks  (ct  bicak.  So 

ntggcd  Uack  ^am  osbA  ihk  for 

^xMter  cosimunicaitknii  ikI  ptxiabic 

repcaiers  id  Dts-en  Starm. 

Rfifldy  lo  use.  S169.  Add  $5  3AR  Itifo  SL 


"\ 


AntertnasWesi 

Bo?i  50062  Provo  UT  S4605 


Order  Hot  Lint 

801  373  M^23. 


C1RCL£  S40  ON  READER  SERVICE  CARD 


NO  TUNERS 

NO  RADIALS 

NO  RESISTORS 

NO  COMPROMISE 

SDC  EXCELLENT  REVIEWS  JUST 

DONT  HAPPEN  BY  CHANCE 
CALL  US  FOR  A  FREE  CATALOG. 


'&m  nvl«w  In  Oct.  7J,  19S4        *99fH.  ^9, 1 9K 


NOV.  ^i««4 


BILAL  COMPANY 

137  ilafvctv»?t«r  Drrva 

Rorisunt.  Coli>r*dD  8091 6 

(T1»>  687-^50 


lAci'^ctfia 


/iri^  <:£7ivi/^ 


fliSCOVEH  TM£  WOHLO  OF 
FAS  T  SCAN  TEl£  WS^CW 


70  CM 


im. 


^CM 


JAMTEUH  T£L£V{SiON  CONVEfiT^HB 

ATV3  42(M!?U  iGaAS^FET^ 5  49-95  Kll 

ATVJ  902-928  (GaAS-FET}„ I  59.95  Kil 

2  METER  VMf  AMPUFl£ftS 

3$WaltK^K»4l3%A         . .>..J  75.96  K4 

75  ^^M  Modll  B75A-. Hia.9&  KM 

AviteCie  in  KR  Of  liitred/tflsttd 


Hf  AXtPUHERS  fter  tifOTOfiOm  BULLETJNS 
Parti  UstfQfTHF  AjTpBfier*  i?-30tLlHjJ 
Oaapihal  vi  tfi«  MOTOROLA  QuIietiTES 
ANTBI  300 W  AHS 1 3  300 W 

AH7ea  t40W  AR306  300 W 

AK77^20W  EBG3  140W 

AN779H20W  EB27A  30QW 

N«iw!!  IK  WATT2-BO  M Hz  Ampliflci- 

POWER  spumftSMitcoimnERSzjmHi 

6O0  Walt  PtP  JPDit  ....^.„,*.^, ^.  J  ^.as 

10DO  Watt  PEP5*Pcfrt .^*^^«„. ....,$  79.95 

1200- Watt  P£P  A-Poft , ^. .4  eS.SS 

*4»  W^TT  4W^5a  mil  PtfSH-PULL 

urmAft  AMPURER  -  sse  -mAT¥ 

KEBS74»K  [KjI  .^^..-.^ ^.$159^ 

KEBe7-PCB  (PC  BoanlJ .  .*  16  OO 

KCS67-{  (Manuar]    „ „ S     5  00 


PIRCLi  42  OH  HEADER  SERVICE  C  AHD 


MPL IFIERS 


imVEf^AL  DtGlTAL  mEQi^HCV  READOUT 

HEAT  SINK  MATEmAL 

Mo^l  S>S  Hest  SIrh  {6.5  )( 1£  x  1  ,€) $  24,00 

CHS-e  Copper  Spmnder  (S  j^  6  »  ^bJ  ...»  22.00 

Wa  flocli  KanMo-FInd  parlB 

CHIP  CAPS-KefTi«^'ATC 
IIETALCLAO  MICA  CAPS4Jn«<kaSefm 
HF  POWER  THANStSTORS 
APOO  TRIMMER  CAPACITORS 
BROAD8AMJHF  TfiANSFORWERS 

MMt-CtftCWT  MtXEfiS 

SBL-1  (1  -SiOOMz) _.. _.S     6  50 

SBL  IX  riO^10ODMl>. I     f     fM 


NE^ 


lor  Hwmanin  {Up  m  aoow) 
lOfTU  l&PB,  Mm,  40m,  Mm  t  IfiOm 


For  d&taifed  information  and  prices,  call  or  write  for  our  free  catalog 


cci 


IQommunication 
incepts  Inc. 


Ad(SS4,0OfBr 
ihjficilng  ft  handtinq 


508  Millstone  Drive  -  Beavercreek.  Ohio  45434-5840 
(51 3)  426-86Q0  •  FAX  (51  3)  429-381  1 


CIRCLE  99  ON  REAOEH  SERVJCi  CARD 


EVERY  ISSUE  OF 

73  Amateur  RadioToday 
on  Microfiche! 

The  entire  run  of  73  from  October, 
1 960  through  last  year  is  available. 

You  can  have  access  to  the  treasures 
of  73  without  several  hundred 
pounds  of  bulky  back  issues.  Our 
24x  fichc  have  98  pages  each  and 
will  fit  in  a  card  file  on  your  desk. 

We  offer  a  battery  operated  hand 
held  viewer  for  $75,  and  a  desk 
model  for  S260.  Libraries  have 
these  readers. 

The  collection  of  over  600 
microfiche  J  is  available  as  an  entire 
set,  (no  partial  sets)  for  $285  plus 
$5  shipping  (USA)*  Annual 
updates  available  for  $10. 

Satisfaction  guaranteed  or  money 
back!     QuCKIWASTER 

Route  4,  Box  1630 
Mineral,  Virginia  231 17 
703:894-5777*800:282-5628 
Internet:  info@buck.coTii 

Fax  703:894-9141^0 


spectrum  Etectronic  Prod- 
ucts iniroduoe&  the  wor^s 
first  handheW  repeater  cofv 
I roller.  No  larger  than  mo^t 
handheld  radios,  tiieMRC-10 
converts  a  singEe  or  dual-band 
radio  (nto  a  full  lealured  sim* 
pl^x  Of  duptei  nopeater  sys- 
tern.  Key  fe;3tuFersaftheHBC« 


10iT>dijd€  vtMCS  tDef.  DTMF 
Control  and  pfOgrarninin^. 
tiarig  afld  time^-out  timers, 
Ojgfial  Voice  Operated 
Squalen  (DVOS™),  tefem- 
elry  tones,  and  private  voice 

mail  slot    S299 
Phone  dOO-5&^37^ 
FAX  40ft-438-6027 


CIRCLE  69  ON  READER  SERVICE  CARD 


CIRCLE  16S  on  REAQEH  SERVICE  CARD 


SPY  ON  THE  EARTH 

See  Uve  on 
your  PC 
what 
in 


Capture  jrve  br«a!ht^ing  images  of  the  E^rth  for  fun  or 
profh  Zt»m  in  up  to  ?0X  Send  $39  check  or  M,0.  {$45  air, 
$50  overseas)  Jor  our  tmt^sUc  12  disketle  sei  of 
profess jonal  quality  copyrighted  programs  (IBM  typg)  ihat 
does  sdTellJte  tracking,  image  acquisilion,  image  proc&ssirvg, 
3-D  projections  and  more.  Direct  recepiion  from  the 
satellites  guaranieed  worldwk^  without  a  saiellcie  dcsh 
Schematics  included  for  inierfsc^.  For  R^EE  ir^orrnaiion 
log^on  la  our  bulietin  board  anytime  at:  (71 B)  740^391 1 . 

VANGUARD  Electronic  Ubs 

Dept.  A.  196-23  Jamaica  Ave. 
Hollis,  NY  11423    Tel. 7 18^68-2720 


COMMODORE  64  REPAIR.  Fast  turn  around. 
SOUTHERN  TECHNOLOGIES  AMATEUR  RADIO» 
10715  SW  190th  Street  #9,  Miarr^l  FL  33157. 
(305)238-3327.  BNB295 

CW  Thigh  Keys  flameprwjfs.  colJectiljIes,  usaWes, 
lelegrapNcs,  large  list,  refundable  $2  and  2  stamps, 
Jacobs  60  Seaview  Terrace,  Northport  NY  1176S, 

BNB300 

KENWOOD  AUTHORIZED  REPAIR.  Also  tCOM, 
Yaesu.  OROTON  ELECTRONICS,  Box  379,  Groion 
MA  01460.  (50&) 446-3322.  BNB310 

WANTED  Motorola  MX300-S  PrognBuming  Soft* 

ware, Motorola  MX300  Series  Poftalile.  any  band, 
irclLMjing  parts.  6  Meter  Ouplexer  S^nd  List,  or  Call 
DavB21 6-364-571 2.  236  East  High  Ave.  New 
Philadelphia,  Ohio.  44663  BNB326 

NOW  ON  40  METERS!  New.  knob-tur^d  w/dtgltal 
disp^ay^  synthesized  QRP  transceiver  Complete  kit 
only  $199.95.  S&H  $7.50  (contlr>ental  US).  GUAR- 
ANTEED TO  WORK,  For  Info  send  SASE:  Call/write 
to  order;  S  &  S  ENGINEERING,  14102  Brown 
Road,  Smithsburg  MD  21 783:  (301)416-0661 . 

BNB334 

RCI-2950/2970:  New  modification  manual  Including 
Power  increase.  Clarifier  modification.  Modulation 
fr^r^ase,  Operating  hints,  and  more.  Paris  irciuded. 
Only  $20.00  ppd  in  U.S.  (Mts&ouri  residents  add 
$1.15  lax).  SCOTT,  RO.  Box  510408,  St.,  Louis  MO 
63151-0408.  {314)846-0252.  Money  Orders  or 

c.o.D.  B^®^4o 

HR2510,  RC12950,  CONNEX  330Q,  COBRA  140. 
GALAXY  SATURN,  plus  many  more  kits  to  In- 
crease your  modulation,  $19.95,  (800)536-0109. 

BNB350 

QSL  CARDS— Standaicf  and  ctnlMi-  "^ur  ideas  or 
ours.  Excellent  quality.  Foil  stamping  available. 
Many  designs  and  type  styles  Catalog  and  samples 
$1.00  refundable.  WILKtNS.  Dept.  A.  Box  767. 
Atascadera  CA  93423.  BNB370 

IT'S  BACK!  The  return  of  the  HW-S  Handbook! 
Second  printing.  Modifications  for  the  Heath  QRP 
rigs.  First  class  mail  $11.  DX  add  $4  for  air  mail 
shipping,  Mike  Bryce,  WBSVGE,  2225  Mayflower 
NW,  Massilton  OH  44647  BNB404 

ASTRON  power  suppiy,  brand-new  w/warranty, 
RS20M  $96,  RS35M  $139,  RS50M  $199.  Call  for 
Other  models.  818-286-0118.  BNS411 

MAHLON  LOOMIS,  INVENTOR  OF  RADIO; 

(patented  1872)  by  Thomas  Appleby  {Copyright 
1967),  Second  printing  available  from  JOHAN  K.V. 
SVANH0LM,N3RF,  SVANHOLM  RESEARCH 
LABORATORIES,  P.O.  Box  81,  Washington  DC 
20044.  Pl^ease  send  $25.00  {donation  with  S5.00  for 
S&H.  BNS420 

BUTTERNUT  ANTENNAS.  NEW,  in  box.  2  left— 
H72V,  $175;  3  lelt— H75B.  $225.  (210)  435-6190. 

BNB435. 

HAMS-NEED  COMPUTER  RIBBONS?  Lowest 
prices.  Color  or  black.  Slate  your  needs.  Free  info. 
Special  deal  for  ctubs.  HARCLY(F),  P.O.  Sox  830A, 
CoquiHe,  OR  97423,  BNB457 
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WHY  RISK  FAILURES  With  Aerial  Supports? 

Dacran  nope,  high  UV  resistant,  non-sirerch  Miliiary 
Type  black  DOUBLE  (unlike  our  conr>petitors'  single) 
braided.  1-800-328-4773.  BNB557 

OUPLEXER  TUNING  GUIDE  A  comptele  booklet 
Showing  step-by-step  instmctions  on  tuning  all  types 
of  duplexers.  InclucJed  (s  theory  of  operation,  de- 
tailed diagranrjs  and  much  more.  Send  $9.95  plus 
$2.50  s&h  to  RGM  PUBLICATIONS.  533  Main 
Street,  Hillsboro  NM  B8042.  For  taster  service  using 
a  majof  credit  card  call  (505)895-5333  and  order  to- 
day. 30  day  money  back  guarantee,  BNB635 

SATELLITE  EQUIPMENT  Best  $$$  USA.  (600) 
BS\S53i.  BNB640 

FOR  SALE  Icom  IC-2SAT,  IC-W2A.  PK-88  Laptop 
computer,  personal  autopatch,  Epson  Printer,  An- 
thony Nota,  (201  )2a4- 1 1 05.  BNB675 

HAM  RADIO  REPAJH-  All  makeE  and  models.  Fast. 
Professional  Service.  AFFORDABLE  iLECTRON- 
IC  REPAIR,  7110  E.  Thomas  Rd.,  Scotlsdale  AZ 
85251 .  (602)945-3908.  BNB700 

ELECTRON  TU8ES:  AJI  types  and  sizes.  Tian^nft- 
ling,  receiving,  microwave  .  ,  ,  Lafge  invemory  = 
same  day  shipping.  DAILY  ELECTRONtCS.  10914 
NE  39th  ST.  Suite  B-6,  Vanoou^/er.  WA  98682, 
(800)346-6667  or  (360)696-8858.  BNB7 1 9 

HAM  RADIO  HEPAiR-Pnompt  sen^ice.  ROBERT 
HALL  ELECTRONtCS,  1660  McKee  Rd.,  Suite  A. 
San  Jose  CA  95116.  (408}729-8200.  BNB751 

WANTED:  HAM  EQUIPMENT  AND  RELATED 

fTEliS,  Oor^aie  your  excess  gear,  new^ldnn-any- 
condition  to  the  Radio  Club  of  Junior  High  School 
22,  the  nation  s  only  full-time,  nonprofit  organization 
working  to  get  ham  radio  into  schools  around  the 
country  as  a  leaching  tool  using  our  EDUCOM-Ed- 
ucation  Thnj  Communicatior^-'pfDgram.  Send  your 
rarik)  to  school.  Your  donated  maienat  wiM  be  picked 
up  ANYWHERE  or  shipping  arranged,  and  thfs 
means  a  tax  deduction  to  the  fuli  extent  of  the  law 
for  you  ais  we  are  an  IRS  50Hc)(3)  charity  in  our 
15th  year  of  servKe.  II  ^  afways  easier  to  donate 
and  usually  more  financially  rewardrng,  BUT  MOST 
IMPORTANT  your  gift  wiil  mean  a  whole  new  world 
of  educational  opportunity  for  ohiidren  nationuvide. 
Radios  you  t^n  write  off,  kids  you  can'!.  Make  1995 
the  year  to  help  a  child  and  yourself.  Write,  phone 
or  FAX  the  WB2JKJ  *22  Crew"  today:  The  RC  of 
JHS  22,  P.O.  BoK  1052.  New  York  NY  10002.  24 
hours  calt  (516)  674-4072  or  FAX  (516)  674-9600. 
Join  us  on  the  WB2JKJ  CLASSROOM  NET.  7.238 
MHz  1200^1330  UTC  daily  and  21.395  MHz  from 
1400  to  2000  UTC.  Meet  us  at  Ham-Com  95  in  Ar- 
lington Texas- Space  1^24  fn  the  main  arena-Jur>e  8 
thni  the  11th.  BN6762 

PACKET  RADIO  Join  TAPR,  connect  wilh  the 
largest  f^ckel/dtgitat  group  in  ttie  US.  CreatOfS  of 
the  TNC-2  standard.  Benefits:  newsletter,  software, 
discount  on  kits/pubiications,  $l5/year  US.  $18 
Can/Mex.  $26  elsewhere  Visa/MC.  When  joining, 
mention  73.  fBceive  TAPR's  rvew  book,  Packet  Ra- 
(^:  What?  miy?  How?  ($9  value)  FREE!  (817)383- 
0000.  MaiJ:S9d7-30d  E.  Tanque  Verde  Rd.  #337, 
Tucson  AZ  B5749-9399.  B  NB765 

SERIOUS  ABOUT  SOLAR  POWER?  The  PVSP 
starter  kit  comes  with  a  32  watt  Solarex  VLX  paneJ 
and  a  ten  amp  Sun  logic  charge  coni  roller.  Spec^ 


^ONI.I^F."  LJiJNTERNAriQiN.4LC:ALL  Ht R ECTOK V 


H a mcdl  online  service  gives  you  access  to 
over  a  millicn  hams  via  vour  oonipuier  & 
modeoL  Updated  each  month!  OnJY  S29.95 
per  year.  I'nlimiled  use  -  24  hours  a  day  - 
yoiipay  for  the  phone  call. 

7«3:g94-57T7    ^^^  7ftJ:894  9U1 


^0:2S1-S628 


m 


QUCKMASTER 


Roule  -«.  Boif  t930  -  Minerti.  Vir{)ina  2J1 1 7 
Internet    lnlo@buck  can 


Field 


Day  Beam? 

nd  40  me[t*rHal[TSuuares  an  Field  Da  v. 


Tbok  10,15.  20,  and  40  meit^rHaliTSauares  m  Field  Dav 
They  weni  up  in  Sher  irees  as  easy  3S  dfnoks,  A  low  G5RV 
look  cate  of  eventhioif  dose  ani  iht  RalfSquares  madt 
nu  QRP  a  hi^  signal  tor  ihe  lon^j  hop  easi  and  *es(.  On 
10  and  15  [  lEoughL  [  ha^l  a  conduii.  Ih  a  HalfSquare! 

10  M     15  M     17  M    20  M     JO  M  40  M      ^ 

S40       S43        S46       $50        S60       S70      p^n 
InfoPak  31—  Plans:  TechNote  122— 57ppd  USA 

^^^_^^^_^^^^^^_^  AfltennasWeSt  order  Hotllnt: 

CIRCLE  7  ON  READER  sEj?vic£  CARD     lBo>c  501)62-S.  Piovourmms     801-373-8425 


CIRCLE  2S2  OM  READER  SERVICE  CARD 


JAZZ  UP  YOUR  REPEATER 


^1  •  Give  your  repeater  a  variety  of  tail  messages 

W  1    \.         •  P re-schedule  announcements  of  special  events 
1^A^>^      •  Voice  mail  feature 
^^Hp^  *  Control  remotely  via  DTMF 

^^^  •  Digital  packet  cluster  info  converted  to  voice 

•  In  use  world-wide 
Complete  system  -computer  board  and  software  for  S259  U,S, 
Many  interesting  features  -  cati  for  information  package 

1-800-563-5351     Toll  Free  From  USA  1-306-781-4451 

1-306-781-2008    FAX  1^306-781-2070 


Direct 
BBS 


if 


DIGITAL  COMMUNICATIONS  INC 

P.O.  Box  293,  Wfiite  City,  SK,  Canada  SOG  5B0 


CIRCLE  T«|  ON  READER  SERVICE  CARD 


Sell  Your  New  &  Used  Gear  In  BARTER  'N'  BUY 

Classified  Ads  WorkI  Call  Today.  1  -800-274-7373 


pf  RKJV4£  cvuPv  r^fl  '>.  *"£  *  TEH  cflwfiircttfff 


y  Full  Duplex  Autopatch 
/  91 1  Emergericy  Access 
^  Rovefs©  Autopatch  i^ToH  Restriction 

/  Voice  Mail        ^  Voice  ID^s      •  BSR  XIO 
/Voice/Tone/DTMF  Paging      •/'Scheduler 
/Links    -/'Prograrrimabfe  Courtesy  Tones 
/Hardware  Logic  I/O  /HF  Renxite  Control 
/Morse  Code  Practice        /Remote  Base 

PCRC/2  Combines    Ihe  power  of  your 
XT/ATplatlorm  with  a  high  quality  play  and 
record  voice  digitizer  creating  the  yltinnaie 
repeater  conlrollef.         /r^^  ^695 
5ie-5S3-4715       ^  

Fax 563^7 16  S8S:  286-  iStS 


i 


Mouii7s&  Accissoms 


DRCLE  lOB  ON  READER  SERVICE  CARD 


RF   Shielded   Steel   Boxes 


■  LA  «m  b*  »o<<:W*3 


'ENm(nRte  ipiimw  «f  unwanlvil 
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ITIE^  EXPANDED  1995  CQffSmuCTOfl  5  CATAlOG 


PflEPAjO  0FtD€nS  SHiP  QROUND  FREE 

|4i  tTJlTEa,  CANADA  £  ICUCS^ 

SESCOM,  INC. 

aiOOWARODR.,HENDtRSON.  MV  S90T5  U*!A 
USA/CANADA  (SOO)  634^^457 
FAX  (S0O)i^iSl-27J9 
pOfi)  5£&-340C>  I^AX  (702)  &65-4e7B 
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TPM-6 

6^'  Pedestal 
Mourri.  Ad- 
just ai:>le  with 
thumb  screws 
Tn pie  black  iinish 


Exiensicxis,  „ 
Recommended 
tor  use  with 
the  TPM6. 

T2EXT  (2")  $Z95 
T4EXT  (4")  $4.95 

T6EXT  (61  $6.95 


*19 


$1995 

THTC 

Universal  Cradile 

for  HT.  Cellular  Phone^ 

or  Scanner,  Attaches  to 

the  AMPS  p4a1e  of  the  TPM6 

or  similar  mounts.  Securely  holds 

portabtes  from  1 .375'  lo  2  875"  wide. 

TRANSEL 

TmNQitms 


4      «      f 


r   • 


*    *    4  /- 


Ji^Cofa 
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T23  EAST  SOUTH  STREET 
HARVEYSBURG.OHIO  45032 
(800)829^21  FAX:(51 3)  897-0738  ^ 

Add  $5.00  S&H  on  Att  Orders! 


CIRCLE  t1  ON  HEADEJ^  SERVICE  CARD 
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Field  Day  G5RV  QuicKits 


•  Pafl^Sair  visual  Inslrucl  111115 
>  No  me»urlng  Qf  ckillkng 

•  Evcfvthinc  lnc!utfe4l 


Ttnt  AU  HJud«  lad  WAKC 


«0O»^ 


i/r«««ft 


Iltfl-. 


#^ 


&».flS 


<IImIsAImI»1UN0£RV 

iiMif>«iMi*  51  h,  C9iv;i 

'  ZtKI  tlmnin  !M»f  tine 


CB-TO-10  METERS 


We  specialize  in  CB  radio  modification 
plans  and  hardware  Frequency  and  FM 
conversion  kits,  repair  booScs,  plans,  high- 
f>efformance  accessories.  Thousands  of 
satisfied  customers  since  1976^  Catalog  S3. 


CBC  INTERNATIONAL 

LOU  FRANKLIN  K6NH     Owner 
P  O    BOX  31500X    PHOENIX    AZ  85046 


CIRCLE  296  ON  READER  SERVICE  CARD 


LONG  TOME/DTMF  DECODER 


Remote  control.  Long  tone  detector,  DTMF  detaotor.  and  DTMF  monitor  aU  in  on©  unit! 

•  Four  siinultaneously  monilored  DTMF  events  (any  convbination  of  long  lorn;  or  DTMF). 

•  "Any"  character  long  tone  events.  Mimniuni  duration  programmabLe  from  .  1  to  5  seconds. 

•  DTMF  key  code  sequence  evenis  of  up  lo  16  characters  each.  1  to  3  char,  group  call-up. 

•  Two  indepeiwJenily  controllable  relays  attached  to  event  occumenecs  (on,  off,  toggle), 

■  2400  BPS  asynchronous  echo  of  received  daia.  {RS-lSl  level  conversion  hardware  required.^ 

■  Kit  includes  2"  x  3"  PCB,  wire  and  comiecior  componems,  3.5"  disk,  (5.25  opt.)  and  manual. 

•  LTZ-OI  uses  a  nonvolatile  EEPROM  for  setup  .storage 

•  PC  compatible  software  included  for  progranuning/monitoring. 

*  Soft  wan;  al1ow$  easy  seiup  of  all  LTZ-Ol  features  including  events,  akm,  and  limers. 
'  Softu'31^  cO£UAins  moniiCf  function  wjUi  opctonal  disk  loggin|  of  all  DTMF  activity. 

-  Software  suppon^  detailed  printing  of  ail  s«Hiip  paramirter^. 

*  SLmple  serial  inferface  «o  com  I  Uinj  €om4  of  a  PC  for  downbading  setups  (Eetup  download  parts  inclitded). 

-  The  ksi  &erup  (towiilf^ded  is  saved  to  disk  iri-beiwccn  setup  sessions. 

Quantity^  cm4ir/|cncy  resiponse  tewm  member  and  other  disctjunts  ttvailable.  Gall  for  inforrnntion. 

LTZ-Ol  $79.95+SH  VISA/MC/COD 


Advance  Design  Laboratories,  Inc.       1-800-701-8873 


CIRCU  161  ON  READSER  SERVICE  CAAD 


SELL  YOUR  PRODUCT  IN  73  MAGAZINE 

CALL  DAN  HARPER  800-274-7373 


•T-shirt  ECK)%  preshmnk 
cotton 

•  SweaL'ihiit  5^50  cotton  ble 
•T-shiitsSl4.95  +  S?S/H 

•  Sweatshirts  $26.95  +  $4S 

*  Sizes  M  L  XL 
(XXL  S2  mure) 

*  %2  disccHint  on 
multiple  ordcFTi 

•  Visa/lVlC  PurchjiK*!, 
Shipped  next  day 

*  Ca  resident.'^  add 
■  Rcium  iicm  in  30  day 

fiiU  nefuiid 


f 


swi^^S^ 


HELP  TO  PUBLICIZE 
HAM  RADIO 


Our  full  colcM*  design  makes  the  point  that 
when  an  emergency  strikes  you  can  count  on 
Ham  Radio  operators  to  keep  the  lines  of 
communication  open.  Join  with  hams  all  over 
America  who  are  proudly  wearing  our  new 
shirt  design.  Place  your  onier?^  today, 

RaySairinWB6SiV 

6147  Via  Serena  Sl 

Rancho  Cucamottga.  CA  9 1 70 1 

24  hr  order  line  1-800-413-1129 

or  call  1-909-^87-1020 


''DESIGNING  A  YAGI  HAS 
NEVER  BEEN  SO  EASY!*' 

.„73  Magazine,  Aprii  '94 


Why  spend  t>ig  $$  on  unfriendly,  overpriced 

and  vftfy  slow  optimize^nly  software  77? 

Quickyagi,  the  htgh  «%peed,  Jow  cost,  easy-to-use  software 

features  auto  cfesign  &  optimrze  plus  perforrnance  analysis 
Witti  ama-Zing  accuracy,  it  wif  accomnnodate  1 7  elements, 
Freq  to  1  Gliz  mrng/boom  and  tapered  element  modeling, 
Fblded  drpoNe  sc^^ef,  and  pnnts  ail  hies  polar  piicCs  and 
§rapjns  Boiti  oo-proc  &noco-prc3c  ver$<)orrs  are  included 
For  PC  AT  « J  M4)  K  fUM.  VGA,  ECA.  CCA.  Mb^  »d  006  3.11  or  t^m 

as* 

^  SAH 


Quickyagi"vai  *39 


va.i 

By  WAf  RAI 


Add  f  3  130  4^  or  %^  00  fi^  nppfHJSA  ordars  ■  JncL  Colsign  w/«d«ff 
S«nd  SASE  N- coifilflla  Mlh   -  USCtwcii  or  InMmiil  Montf  <yder 

13  RAI  Eirierprlses  1602)435^9523 

563S  W.  Alk:^  Av.  Gtendate,  AZ  B5S02 
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Introductory  price  $275  plus  $7  shipping.  SUN- 
LIGHT ENERGY  SYSTEMS.  2225  MaydDwer  NW, 
Massilton  OH  44647.  BNB774 

R.39OA— SALES— SERVICE— PARTS,  Info  SASE: 
MILTRONIX.  RO  Box  3541,  Toledo  OH  43608. 

BNB8I3 

Morse  Code  Computer  Inttrfaces  $49.95^  CW  Fil- 
ters $39,95,  IBM  License  Study  Courses  $10.  40- 
10M  Four  Element  Phased  Array  Antenna  $495. 
Over  70O  Shareware  Disks  in  our  Ireo  Catalog.  Dy- 
namlc  Electronics,  Box  896,  Hartselle,  AL  35640, 
(205^773-2756,  FAX-773-7295.  BNBei  5 

ANARChy  ONLINE  is  a  resource  for  Anarchists,  In- 
vestigators, Researchers,  Computer  Hackers  and 
Phone  Phreaks,  Categories  include:  Computer 
Hacking,  Investigation  Techniques,  Tel^x>mrnunk^- 
tions  Tecfinology  and  Surve]llar>ce.  Call  (214)289- 
B32B  tor  free  trial  access,  BNB83t 

FCC  COMMERCIAL  LICENSE  PREPARATION 
RADIOTELEPHONE-RADIOTELEGRAPH.  Lastest 

hon>e  Study  fast  easy  audio  video.  Q  &  A  pool  disks. 
FREE  <*eiail$  WPT  PUBLICATIONS  800-800'758a. 

BNB840 

ELECTRONICS  GRAB  BAG!  500  pieces  of  new 
components:  inductors,  capacitors,  djodes,  resfs* 
tors.  $5.00  postpaid.  ALLTRONICS,  2300  Zanker 
Rd.,  San  Jose  CA  951 31 .  BNB855 

WANTED:  BUY  AND  SELL  All  types  of  Electron 
Tubes.  Call  (612)429-9397,  Fax  (612)429-0292.  C 
&  N  ELECTRONICS,  Harold  Bramstedt.  6104  Egg 
Uke  Road,  Hugo  MN  55038-  BNB9t  5 

COMMODORE  64  HAM  PROGRAMS  B  disk  sides, 
over  200  ham  programs  $16.95. $.32  stamp  gets  un- 
usual software  catalog  of  Utililies,  Games  and 
British  Disks.  HOME-SPUN  SOFTWARE.  Box 
1 064-BB.  Estero  FL  33928.  BNB91 7 

WANTED  Manual  arxi  circuit  diagrams  for  EICO 
model  221  VTVM.  Will  pay  for  copying  and  postage, 
Richard  J.  Puzln  Suite  121,  MS:  140  26900  New- 
port Rd.  Manifee  CA  92584.  909-679-1776,  BNB929 

RADIO  SHACK  SCANNER?  Unlock  BDOMhz  band 
for  pro2004,20O5,20O6,  2022,  34,37  and  more.  Oth- 
er mods  availabie.  Send  $6  to  SCANNER  MODS 

PO.  Box  462042,  Garland  TX  75046.  More  infoi 
214-518-9999.  8NB935 

SOFTWARE,  DOS,  from  Milestone  Tech- 
nologies.CODEMASTER-V  Morse  Trainer  $24,95, 
LOGMASTER-II  $29.95.  GUARANTEED.  1-800- 
238-8205.  BNB94D 

RF  TRANSISTORS,  Japanese  transistors  and 
tubes  need  dealers,  nepair  shops,  kit  makers,  etc. 
for  2 SCI 969,  2SC2312.  MB8719.  MRF455, 
MRF454,  2502879  and  more.  WESTGATE 
(800)213-4563,  BNB950 

FREE  HAM  GOSPEL  TRACTS.  SASE  N3FTT, 
5133  Gfamefcy.  Qifton  Heighis  PA  19018.  6N8960 

HEATH  COMPANY  is  sefllng  photocopies  of  most 
Heath  kit  manuals.  Only  authorized  source  for  copy- 
fight  manuals.  Phone6 16-925-3 650. 8-4  ET 


PRINTED  CIRCUIT  BOARDS  for  projects  in  73, 
Ham  Radio,  OSZ  ARRL  Handbook.  List  SASE. 
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FAR  CIRCUITS,  18N640  Field  Ct,  Duncfee  IL 
60118.  BNBg66 

AZDEN  SERVICE  by  former  factory  technician. 
SOUTHERN  TECHNOLOGIES  AMATEUR  RADIO 
INC.  10715  SW  190  St  #9.  Miami  FL  33157.  (305) 
£38-3327.  BN&979 

Plaques  Bnd  Engraving  for  Amateur  Radio  Oper- 
ators AUractJve  wall  plaqi>es  to  detail  your  operating 
accomplistiments.  Any  cusiom  engraving.  Great 
product  list.  SASE  for  brochure.  ICN3A-  Camellia 
Trophy  Shop.  590- B  Schillings r  Road  South,  Box 
BB  Mobile,  AL  36695.  BNBgSO 

SURPLUS  ELECTRONIC  TEST  EQUIPMENT  for 
sale  at  deep  discounts.  Write,  phone  or  fax  tor  the 
current  list.  Jim  Stevenson,  3401  Sunny  Slope 
Road.  Bridge  water  NJ  08807;  Phone/Fax  908-685- 

2296.  BNB995 

ROTOR  PARTS  ROTOR  SERVICE,  ROTOR  acces- 

sories:  8rak-D-Lays.  Quik-Conniecis,  Pre-Sei  mods, 
NEW  models  for  sale.  Free  catalog.  C.ApT.S.,  7368 
State  Road  1Q5,  Peinbervillg  OH  43450.      BNB996 

SECRET  CB  BOOKS  1-29  $10  ea.,  SAMS  books 
Si5  ea.  Tune  up  masters  books  1-6  $20  ea„  Uniden 
export  service  manual  $10.  RGI  2950/2970  servce 
mar^uaJ  $10,  Call  for  Tree  catalog  of  other  goodies. 
t>B00-536-0109.  BNB999 

Wanted  for  Museum:  Apple-1  and  other  pre- 1980 
microcomputers.  Also  early  microcomputer  journals, 
newsletters  and  advertising  literature^  KK4WW, 
703-231^78/763-2321,  BNBtOOl 


SELLING:  Motorola  T1930  10  meter 
Chassis;  P350  RF  unit;  P353  modulator; 
power  supplies,  Joe.  (708)  894-2^482. 
Motorola  900  MHz,  AM  single-diannel 
transceiver,  best  offer.  Klaus.  {708) 
WANTED:  Wortcing  ICOM  1C-3A  or  tC 
WB9YBM  (708)966*4835. 


transmitter 
P351 ,  P352 

SELLING: 
commercial 

966^4835. 

3AT  Klaus 

BNB1004 


Budget  QSL  Cards  $1  for  samples  (refundable  with 
Ofxier)  B.B.B.S..  170  North  Wilson  Road  #132. 
Columbus  OH  43204-1263.  BNB1005 

CODE  S  News  and  Petition  information,  SASE  to 
KB7PNQ,  503  Dubois  Atreet,  Cheney,  WA  99004, 

BNB1012 

AMATEUR  RADIO  REPAIR,  mos!  makes  and  mod- 
els, discount  labor  rates  until  June  1995.  WEST- 
ERN AMATEUR  RADIO  REPAIR  CO.^  John  Rupe, 
Box  697,  North  Gove,  WA  98547;  (360)  267-4011, 
Thanks,  AB7DR.  BNB1015 


Sell  your  used 

ham  gear  in 

Barter  ^n  ^  Buy. 

Ifs  so  easy.  Just  pick 

up  the  phone  and 

call  Joyce  Bocash  at 

1  (800)  274-7373. 


GIVE  YOUR 

HR-2510     HR-2600 

tin-  mmt  ft'Him  t^.H  ux  fitf 

"BIG    RIGS" 


CHIPSWITCH 

4773  Sonoma  Hwy.  Suite  132 
Santa  Rosa,  CA  95409-4269 

Write  wra II 1707)  531Wi5 1 2  tat  iTlEK  Inlbnnatkin 


/ 


ComerBeam? 


SWR  <  1.2:1  acroMi  the  band 

Gainer  J  15  ft  Yagi 

No  dimension  over  7  ft 

40  dB  Frcmi-uj  Bade  Raiio 

60^  HALf^pDwo-  Beam^'tdihi 

Mo  JDU  dir«:Uy  iQ  mail 

^^nica]  or  Bonzc»i(al  EblarLZjcioa 

2iWii£f5  S 145,  220  MHz  S 1 45.  "0 cm  S 1 1 5.  Dual  146/440  StfiS 

^^igh2»  only  10 IH.  Add  Si  1  Shipping  &  HandLing.    Tnfo  St. 


AntennasWesit 
Box  50062  PtQvo  UT  S460S 


Order  HotUnc 
803  373  ^25 


CIRCLE  265  ON  READER  SERVICE  CARD 


CIRCLE  3aO  ON  READER  SERVICE  CARD 


,^    t 


▼   ELECTROMAGNETIC  FIELD  METER    ▼ 

Reduce  exposure  to  potentially  harmful 
etectromagnetlo  fields.  AlphaLab's  handheld  TriFleld^ 
Meter  measures  AC  electric  fields,  AC  magnetic  fields 
and  radio/microwave  power  density.  Find  ground  faultSi 
AC  current  wires  or  measure  high-fletd  generators  with 
the  M&gn9tic  setting  (.2  -  100  milllgauss>  60  Hz);  identify 
poorly  grounded  or  shielded  equipment,  high  VPT  or 
fluorescent  light  fields*  distinguish  hot  vs.  ground  wires 
with  Bt&Ptric  setting  (,5  -  100  kV/m,  SO  H^);  measure 
antenna  radiation  patterns,  leaky  microwave  ovens,  etc. 
on  RF/mtcrowavB  setting  (50  MHz  to  3  GHz,  .01  to  1 
mW^cm^h 

Electric  and  magneifo  settings  are  omnldTrectlonaf, 
measuring  full  magnitude  of  fields  without  the  need  to 
reorient  the  meter.  Price  of  $145  includes  delivery  and 
one-year  warranty. 

AlphaLab,  \2m  South  300  West.  Salt  Lake  Cfty.  UT  84101.  Call 
800-769-3754  OR  801-487-9492  for  speedier  service  or  free 
Utarature  on  electromagnetic  radiation  health  risks. 


Sell  your  product  in  73  Amateur  Radio  Today 
Call  Dan  Harper  today, . .  1-800-274-7373 


1691  MHz  Weather 
Satellite  System 


1 691  MHz  Hemt  Pre-amp. 
model  TS-1 691 -P.  Amp 

1 96t  MHi  Receiver 
model  TS-1 691 -Recvr 

Decoder  Board  &  Software 
model  TS'VGA-SAT4 

Low  Loss  Coaxial  Cabfe  (65ft) 
with  connectors* 

other  l8j^gtt\s  available 

Track  tJ  Satellite  Orbita!  Progfam. 
Tracks  ALL  satellites,  world  map, 
print  out 

1691  MHr  Loop  Yagi  Antenna 
model  1691*LY(N) 


S250 


If^OU 


$249 


565 


$99 


$m 


Demonstration  Di&c  {IBM -PC  VGA  compatfble) 
of  signals  recorded  from  WX-SAT  system,    $3 

Shipping:  FOB  Concord.  Mass. 
Prices  subject  to  change  withQuf  notice. 


si»:**Ciic 


See  Us  At  Deyton 
Booth  iS^7 


SPECTRUM  IPrTERNATlDNAL,  \m. 

Past  Office  Box  10B4,  Dept.  S 
Conccrti.  I^ass.  01742,  U.SA 
Phone:  (508)  263-2145 
Far  (508)263  7008 


FOR  AMATEUR  RADiO  DESIGNERS 
AND  BUILDERS 

■  HF  •  QRP  •  UHF  •  VHF  *  RC VRS 
•  XfvlTRS  •  QRO  •  ANTS.  -  PROJECTS 


suiLD  rr-TfevoKRATi  m 

MEW  LOW 
PRICE! 


Qu8rteriy$10/yE 


•  HAMBREW  CoDtests 

•  From  Kits  To  RF  Design  •  New  Products 

•  Pr*e  Classified  Ads  To  SnbscHber^ 

•  DesigA  Awards  For  Amateur  BBildcrs 


SlS'yr.  (Canada,  \f«xJco)  •  $21/yr.  (Intrl.) 

PO  Box  26W)83*LakewoodL  CO802M 
VISA'MC  only;  1-80»5>HAM  RIG 


CmCL£  103  OH  READER  SERVICE  CARD 


CIRCLE  2S©  ON  READER  SERVICE  CARD 
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Uncle  Wayne's  Bookshelf 


RS-1  Th«  AmMeur  Radro  Mall  Order 
Catalog  and  Rtsourca  Directory.  4th 

Etfltlon  is  liiJt;  iiiii;si  ijoniiiri'lltjwive  ssturci'  b^Hik 
llur  L-LxEfiulk  fxirts.  H>ri^jrt\  iidij  ettnipiliiilciU  Ear- 

bubbyjsi  4iiywheti?'  Pltu  a  ^edlili  of  "valiie- 
addnT'  mfRvao;  milfftil  tU  la  262  fuf^.  -kh 
Eilitiun  L^jnuicr  M  l^>  ^M  i  was  $16(101 

TAB27Q1  Transmitter  Hunting  ^v  Imeph 

siiiiplilK'd  %WiS 

UE2CI2  RTTV  Today  hy  ihw  Jn^ntm  ^f inkm 
^ukk  III  urulL'ur  rjdajsiflirtviv  58.4? 

TFOQ^  Tbt  WorU  Bu  Nd  OirKtwj  hy  mke 
VitLni'^  ^4^fc— Jod  fvfitictii  Iniir^ticc*  the  sjie- 
iriat  inicrm  lum  raik"  iiet*i(»rU  juiU  shoa-n  jtm 
whfQ  And  vt'k't^  yinu  am  I  jtk  fhctn  in  $9 JD 

WGP8715e  1995  North  American  Callhook 
TTn;  i9^!>  Nortli  American  fjllhnok  hsiis  |]k'  CUiK 
namt^.  and  |l^yrc^^  inlorrrh.LtiMn  Eur  ^(»fMM!iflH'  li- 
ccii!!M»)  ndn^  jfiuietifs  in  all  t^puntfix^^^  <<*i  N^>nh 
AiivrKVL  $55.00 

MMH24  Radio  Handbook,  ^3rd  Ed  tt^ 
WiUhmi  L  Orr  WttSAi  %^\  pKp?s  ill  cvmitJiiji|:  \vn^ 
wjiiiCL-d  Ei>  tninfc-  jbtiul  iidio  cummunibratiun 

WQP1234  1995  Internallonal  Caimook  Hie 
|l?w  1^."^  Inti^mJliiKtal  CitetUi^tk  Eists  ^KXIKMhr  li~ 
teiiMtt  ndMi  imjtetiix  m  {he  couairvt  uiiuidi.^ 
Niifdi  AiTKfKJ.  li  ai^fts  Siitiili  Aok^tx^  riiiupc 
Affici,  nA^iL  alhl  tti?  PKrdk  v<4  le^cliiiiw  of 
ftawiii  smj  dt?  U5.  fusjesd^idifti  S35J0 

AR4092  Your  RTTY/AMTOft  Companion 
inviit*N  ytJii  i(t  cipkiri'  ihi-  w^1rllJ  ol  Hl-  iJipMl 


MM  WE'S  P/C/CS 


WG2  Tti«  Mlltion  Dollar  Video  KKpliins 
thiK'  jusn  abuul  iny  €oa]|aB>  .     ■«  iik^ 

h>'  fYVH  a  nbllhw  ikitbis  ihitwi^:  u^  ^nc4l;v  J  ika 
tnt^lti^itll  iiM*  iiE  pininrntivi  Explarnfii  in  dt'liiil 
iKtw  you  can  ^\  inns  nt  fn.\.'  fltJvi^rttsiii^  UnL-lt* 
Wiiyni?  slinws  ymu  hti*  iw  hiial  thL-  system. 

''itEEK  YCHT  ly  Tlic  Flatii  Baod^Thi.'  litk^ 
mciuile  ^Alwuy^  \m  ite  aif\  ^)n  tbe  Mondaj^ 
Evening  Gwyliftf".  "RAdk>  WiAwr"^.  '"Tk?  Trip 
tjf  l>»ylcn~.  "Tbc  CnUt!^"  Add  4^^^3i  imirc  Ham 
radii.1  CD  iricliidk.'si  fxpnicncci^  iliai  radii^  tian» 
git  thnnigh,  Thii^i  i,%  an  eyn?ini'ty  emertaming  CD 
•ind  will  siriki'  w  L'liord  with  tiny  radio  hiun.  SWL 


SHORTWAVE 


NePAW94P  1995  Passport  to  World 
Sand  Radio  "v  tmtmtmimui  Briw^J  .iK.ting 
Srrvtc^rs.  Utt  Yuu'lL  get  the  IjIi^sI  .iij,iiiiii  .and 
time  grids.  S  19.95 

07R25  The  RTTY  Listener  M^  />n/  (J.v/*'r 

f^jrj/r  New  and  L-xpundud,  Thi?i  spctijiili^yd  UkiIs 
tn^mpiki  htucs  I  thmu^h  25  df  I  he  ^TH 

lt>Ctttd  mfprin^tjon  un  jxtvi^nceJ  RTTY  ind 
FAX  nai.^iiiirinif  tcvfmiijuci  tuul  frequcnines. 

CSS42  Ttw  Scanner  JJstener's  Handbook 

CRBSM1  Scanner  Modification  Hand- 
book, Vol.  1  in'  Bin  CrM  pnuidc^  ^iriHtjIli- 
fiirwjcd  stcp-hy-ilep  liuaniciHMis  hrv  cxposidjnjt 
the  of^cmin^  cjpj|iiUti^»  i>i  VHF  i.cunn<^n 

CRBSM2  Scanner  Madiflc«tton  Hand* 

llOOfc  Vol.  2  /ly  WW  Cn-rk  Hm?  ii  lv— j  gom- 
Itiiniii'ii  tn^  Vinl   I   In  fad.  Vnl   2  has  a  stcnon 

sjisit  prtividcs  ini|in>vi"d  apjiniiJthL's  and  upttiiicd 
[ivhnliiiiesi  tar  ihc  muE*  in  Vot,  I.  Tlnjn;  s  IK 
new  L^xciEirij!  trtudilicLniuiis  tor  popular  iLJiD- 
iicra.Sl7.9S 

TAB  339643  Tuning  Jn  To  RF  Scanning 
FnxD  K^cr  di  5uEl^lliEi:  Bor^it   Boh  k.i>    ISUf; 


lifEimiJuiL^iiiiinii  li  ymj^i*  never  iipettted  RTTY 
nr  AM  TOR  tn?kirt'.  ihk  hwjk  is  wdit^  ^it^iail^^ 
lor  yojJ  You  wan't  Hod  cminpEicaicd  lechnical 
iariEnfi  henf.  Iu>i  iniomijUun  you  cau  u^c  rigM 
awj}  YOU'D  diM;!*!^!^  ixiw  to  Assctitbkr  vutif 
own  RTTY/AMTDR  sutkHi  .  .  Use  RTTYaKl 
.VVrrClR  k}  uE  lu  amAeiin  dinM^n^  Ehe  work! 
Ciimpen;  oi  RTTY^AMTIJII  comesl*  Huml 
rurditn^tDX  SSJQ 

A B 37 54  Radio  FrequMOy  Interference— 
How  to  find  It  ar\d  fix  iL  Tnirrli^rLctLt'  pmhUimj^ 
jitv  dijllf^iiiLin^  bul  curaiik'  Wiih  ihe  Lei:hEiit|ucs 
m  this  kvot,  vitu  can  li^fp  rr^unie  iflecinAKr  pace 
m  y«ir  aooiiKxbuuL  S15J0 

DOV41  Basic  El£^tronlC4  Prfparrd  ^r  ift^ 
tturftttt  q/  Mmj/  Penutmel  Coyef*  ihc  imfK^nani 
uipectK  of  applied  elecironic^  and  elcarcnics 
CfiEninunicEticmii,  SiL95 

D0V7&  Second  Level  Basic  Electronics 

Frt'ptirrJ  ity  thf  BiiFfau  o/  Naviti  Perjtmtt^i  Sir- 
qnx\  lii  Ba^K  Eftxtmacs,  ihomngb  tirstmc'm  of 
ihr  tnun:  ddvjmced  lereb  of  afp^ed  ei^-mwhs. 

20N096  How  To  Read  Schematics  (4th 
Ed.)  In-  Ihmuhi  fi  Hi'mnf^ffnf  WrEUiT  litr  I  he 
k^ginnerin  eLxHrnnics,  Nil  jt  nko  cinUums  iti- 
ibmuiJEin  vulunhk'  Eo  Lhe  hi>4ihyiit  luuI  t:ik|Eifieer- 

WL5WOCP  ftacio  OperadoTs  World  Adas 
6ii'  Wuif  A'rminit.  HVC/*  Thn  t>  a  kMinp.ii:l 
ISxTk  deiaik^d.  and  comprnh^D^ivtr  u'^trld 
arlai  ctesignLHl  m  he  a  ^nmsiaiu  iksk  tcip  tumpn- 

n»n  U>r  radio  upi;raUirs.  S17-9S 


or  XYL— an  id^aJ  prtient!  SYtl>  Sl5 
S\T\PESli- 

f 68657  Dumbing  Us  Down:  T^e  Hidden 
OurrlculLim  Of  Compulsory  Scfiooling.  f/y 

Mm  i.uiito  It"  y SHI  t'lijoyeJ  "Du'L-'ltuu  W'jir".  yihu'll 
mijH^y  thL^  iilsn.  A  Wityns  Gnx-n  r^comiticnded 

WGtH  1  Hour  Code  Course  Anycnie  im- 
chiiiuij^  yna^  cm  iL',Mii  the  Mun^  Code  m  cne 
tmof '  Rr^  the  NoCode  Liti^ti«  arid  gd  yintr 
Tech'Plu^  Ticket,  Guaraniip^t:  You'l]  paw*  the 
?  wpm  code  tesJ  with  Uncle  Wayn£5's  sy^teifl  or 
YOLI  GET  A  l(N)^.!i  REFIJNDI  SS.ffll 


19^.  Tab  Boiilf*^  This  is  1  «ottkifiif  KioL  for 
ihr  VHF-UHF  %*;anwr  ii«acii«r.  It  cfxplaia^ 
aKHjt  ibe  Vjinau^  radio  handni.  ant^naa^  die 
bw-i*.  ^and  lisL'd  freqiiL'iu:i(H:  (fir  everj'  tiiLiij<.inaHe 
s*!rvic£  .  .  ,  jn4:9udiiig  the  Sctret  Service,  FBI. 
nlililLLry,  IRS.  prisiiEi.s.  FInTi  ^  Wildlift.  McDiin- 
iLld's  tmL'r  wliiduwy.  njctsiir  •siimch  ivmivh,  mil- 
i\}'j)tX%^  Russian  !i;itt'UiEes,.  Trbajiiir>'  Diipt .  utire- 
k'^H  ciiii/o  phone  j  for  concerts,  and  ^>  uin 

07 A^^  Aerona^iticaj  Cofnnvunkaifons 
Handbook  M'  lfi:*()rrr  ^.  hnms  tj^h*Ttibin  e. 
:»choiarl>'  ireaimen^  of  ^boavi^Avi;  acKMiiuitical 
iiJtEPJiint!  S19*<>.*! 

AR4025  Beyond  Line  of  Sight.  Shows 
hnw  hEinii  jjii>ilifLl  Inrw4ji[!  tln"  UiA'overy  of  the 
pmti^iitKin  rinHk^  Ehji  moke  VHF  DX  piissj- 
bk  mjpo,  sp  ir.iJic-E,  auTcm  and  auniraJ-E, 
mctror  mz^u?.  F-LjEjnr  pcopofitiaiL  tr.ffiM:tju:i- 
Uftful  prL«pa gallon  AUd  earl h- moon  earth. 
%\IM 

TAB  447748  THe  Shortwave  Listener's 
Q&A  Book — Everyihihg  ynu  ntjed  lo  know  lo 
eiifiv  Slusftwavt  Li.^ieniiig.  Chtinsing^  nuceivei;?, 
di(;tL'HWTiL%.  iiii3lcri,FiLt^.  fneqyiticiesu,  and  gcUtnf 
QSL^  KWL  1^  iin  idling  h^khhy  .  ifuii"* 
wh.ii  a*n  nte  ink^fnli^i  in  hammini^    . .  ^^ryikc. 


TAB37-[09  Secrets  of  RF  Circuit  Design 
t)y  .h)&eph  J.  Cfffr     WritlL'ii  in  trknir  fUfn- 
[(^chnical  tan^iiage^  CDver^t  t^'verythiny  Ifcitn 
aiucnjus  tti  lnin^i:^li>f^.  $2K95 


DP919  ?3  Magazine  Index  t96D-t 
A  cumpU-fL*  [tklet  lu  every  ant^^K- 
|Kihlist&!d  in  7.^  Mayannt  tliniwgh 
|M9(I    lBM?J4i('ltn:ni    Sl".f»n 


TAB  11065-1  Mastering  Radio  Frequency 
Circuits  liy  Jilt'  t  arr,  4 1 1  p.  1 1  ymi  It'  InlBr- 
cs^^d  ifi  Ji-Mminji:  jbtriit  mi,ljti  fojupcmcnE^  aihJ 
cin:iiit4.  thLii  hHi'ix  ii^gj^ii^l''  t*Un  ihiw  aw  '4  nm 
of  iiiitiplt!  L;in:uiu  vim  ca>l  huild.  |i  cupljiOii^ 
him  cmrtiiti  viirt.,  abuui  icit  equtpfm.-ni, 

nxri\icn.  tltv  «iicl:i   Tfatt  t^ill  lidur  a  hH  i»^ 
du  nr^iia>*  iw  iM  Imi*  taditH  iwofk , , . 
lln;  ^*a^y  way.  Itiis  will  bi;  ime  of 
yriir  liH-iit^r  $2i^  hum  invcsrincnts, 


S0/TlV4ffE 


OGTE  Itorse  Tutof   Finn  hftiAfV3r  w  Eim  Clti't 
r<4(r  MvQ  t  Dii  i»i,t  IftI  ttivdv  prr  msna:.  Soiiduiil  tw 
Fiii»ii4iilh  mndir.  Crali  y^vTimit  dfilh.  Eiuii^  vnnliTm 
WppCfCijurrmwnili  5  1/4"  llu|n|.v  U  IBM  P[\  XT,  A'l\ 

P.<S/2o^o(,]lnp^.lj,f^lL's 

<iGSa/5  Mors*  Ttiliif  5:15'^  Di4  StfliHJ 

C^tiACV?  Gdd  tdijMvi  *  1^  Di^t  S21.IS 

GOADViGddiditBvVV   Dpi  S2t.«5 
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remote  control  and  mjcti, 
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a  perfect  Alpha 
numerjr 
(tispi*^).  S2 
mem&nes.  non- 
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tf\t%  a  winnsr 


489' 


73-005 


h:^j  ,tf fundable 

comqaa  H  T 

provides  V'  ■' 


MEUIIBcnillN 


20  ^^^^^►ES 

DTMF  pad  & 

paging  and 
apttQTia!  tone 
Rqiic-lch.  Battery 
save,  auiD 
ijow^r  oft.  priority  watch 
and  3  power  leveEs  make 
this  I  lun  miclmne  &$,  well. 
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The  newest 

member  of  the 

dij;q|  band  family. 
This 

handheld 
sports  a.ulD  tone 
seafth,  82 
memory  ctunnels, 
automaiic  power 
off,  built 'in  VOX, 
dual  in-band 
receive  featufe, 
buHt-jn  cross  band 
repeat  Function 
and  mtJCiT  more. 
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There's  new  meaning  to  all  band 
all  rDode  in  radio  with  this  new 
mobile.  Features  lr>c1ude  receive 
30  KH7-?00Mtf2,  removable/ 
remolaljie  front  panel,  compact 
stz£  watfi  too  waits  on  HP  &  6 
meter  a  10  warn  m  2-  WOWl 
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Wunh  the  wait  I  This  nev^  HF  base 
will  provfde  the  power  and 
fsahjres  to  help  over  come  today's 
Dropagatk^n  and  %i\y\  net  you  top 
points  and  contacts  Dbal  wateh. 
200  watis,  DSP*.  Blanker  &  mgre 
add  up  to  grett  hjn. 
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CTCSS  enccHJe,  alplia 
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DDE,  compdd  size  an^  miait 
much  mon. 
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Slack  up  to  a  featura  pad^d  MF 
rig. 
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antenria  hiner  and  power  supp^y. 
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and  more  pnivkSffs  you  with  tht 
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case,  CnSSJt^  .    ^    , 

tfesh  and     y     y^^^ 

exerting     /receivers 
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required  for  easier  use. 
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FT-51 R 
(2  Watt  version  shown.) 
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CIS? 


.henewFT"51R 
"Jual  Band  HT  is 
state-of-the-art,  ^ 

and  easy  to  use  I 

So  easy,  you  wont  need  an  operating 
manual,  its  exclusive,  scrolling  instruc- 
tion menu  located  in  the  large,  backlit 
display  'Nvindow'\  guides  you  through 
total  operation  while  simultaneously 
viewing  the  main  display  window    " 
You1l  like  some  of  the  other  new, 
exclusive  features,  toa  Like  Spectrascope? 
This  unique  feature  displays  real  time, 
continuous  scanning  of  activity 
on  adjacent  frequencies  in  \TO 
mode  or  8  of  your  favorite 


"I  can  see  two  frequencies 
and  alpha-numeric  ail  at  the 
samet^me;'  ^^m 

"Scrolling  instructions  teB  me 
what  to  do  next!" 


memories.  A  cloning  feature  duplicates 
favorite  channels  to  another  FT-51  R, 
^     A  digital  battery  voltage  display  five 
power  output  levels,  the  largest  backlit 
dual  band  HT  keypad  made,  Smart  Mute™ 
two  VFOs  on  both  \HF  and  UHF  as  well 
as  available  2  Watt  and  5  Watt  versions, 
round  out  the  exciting  FT-51  R.  Plus,  the 
optional  MH-29A2B  Display  Microphone 
allows  you  to  control  volume  and  also 
access  Memory,  VFQ  Call  Channel  Band 
Selection  and  scanning  functions- All  of 
this  in  world^s  smallest  dual  band  HT  radiol 

See  the  FT-51R  with 
;   * Vindow^s"  at  i'our  Yaesu 
dealer  today! 


"I  use  the  Specfrascope  to 
find  new  contacts  faster" 


'Yaesu  did  it  again!' 


«««"SLt^ 


Specifications 

Frequency  Coverage 
VHFRX:  110-180  MHz 

TX:  144-148  MHz 
UHF  RX:  420-470  MHz 

TX:  430-450  MHz 

•  Spectrascope  "^  Display 

•  Scrolling  User  Help  Menu 

•  Alpha-Wumeric  8  Character 
Display 

^  Up/Down  Volume/Squelch 

Contttiis  &  Display 
'  Selectable  Sub-Band  TX  Mute 

Automatic  Tone  Search  (ATS) 

DigFtal  Battery  Voltage  Display 

AM  Aircraft  Receive 
•'  Scanning  Light  System  (SLS) 

•  120  Memory  Channels 
(BO  w/Alpha-Numeric) 

•  Large  Backlit  Keypad  &  Display 

•  Automatic  Repeater  Shift  (ARS) 

•  Multiple  Scanning  Modes 

•  3  Selectable  Scan  Stop  Modes 
wftJi  Scan  Skip 

•  User  selectable  lock  function 
w/IS  combinations 

■  Automatic  Powef  Off  (APO) 

•  TX/RX  Battery  Savers  Buift-in 

•  Handy  Cloning  Feature 

•  5  Selectabie  Pov/er  Output  Levels 

•  Message  system  with  CW  ID 

•  Selectable  RX  Smart  Mute^ 
Cross-Band  &  One-Way 
Repeat  Functions 

■'  DTMF  Paging,€oded  Squelch 

Built-in 
Acce^oiles 
Cor^suft  your  local  deater. 


Peifonnance  without  compmmise. 

0 19^ "Ssu  USA.  t7210  Edwards  Road.  C^rritos.  GA g07t)3  (310)  404-2700     1 

Specitications  subject  to  change  wrttxxrt  noiJce.  Specifications  guaranteed  only  wrthifi  amateur  bands. 
Some  accessones  and/or  optiorrs  are  standard  tn  certain  areas.  Check  with  your  local  >5iesu  dealer  for  specrfic  details. 


The  Pacesetter  In  Amateur  Radio  Proudly  Presents  The 


ORAHD  PRIZE-DX  Wheels 


y^ 


^ 


^ 


y 


Eqijipmem,  color  antf  accessories  may  vary 
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New  1 


issan  Pathfinder  XE'VB  4x2 

ustom  equipped  with;  Kenwood  TS-50S.  Kenwood  TM-74'?4,  KenwnnHK'Rn-Rni  Cassette  Piayer/Receiver 
with  CO-MD  Changer  Control  and  KDC-C603  Multiple  CD  Changer  — .       -      -^ 


2na  rnzB 

DX  Trip  for  2  to  1996  Kenwood  Cup 

Honolulu,  Hawaii 


ara  prize 

$1,000  Kenwood  Amateur  Radio 

Shopping  Spree 


TS-50S 


TH-79A(D)        TM-733A 


errveiops  m Ktruvoodi Coi-  .. , .  .    .  imaiKin,  A....:.,   :.     _jym ^■ 

iaw  IWiJSl  tfs  16  years  oi  . 


antir  Sv^'oepslakes  is  aubiecl  to  como^eie. 


Spons. 


KENWOOD  COMMUNICATIONS  CORPORATION 


"■□f 


■-JO.---    IP 


95ARO-T139 


KENWOOD  ELECTRONICS  CANADA  INC. 
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